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in this certificate and any accompanying documents shall be treated as references to the name 
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FIEL3& OF TWIE^ iNVfcN TIOW 



This mvention relates to newly identified 
by them and to thfiir production and use. More 
- polypeptides of the present invention relate to a C 
hexeinaftei: referred to as *^Ccisrad GPCR'^, and m 
GPCRs. The invention also relates td itihibiting 
acids and polj'peptides. 



nucleic acids, polypeptides encoded 
pa ticularly , the nucleic acids and 
■protein coicpled receptor (GPCR% 
mbers of the purinoceptor family of 
activating the action of such nucleic 



or 



10 Background to tbi£ Invention 



It is well established thn.t many medically 
mediated by proteins participating in signal 
proteins and/or second messengers, for e>^aniple, 
351 : 353-354). These proteins are refen^d to as 
G-proteins or "PPG proteins"'. Some e?camples 
receptors, such as those for adrenergic agents and 
Proc, Natl Acad ScL, USA, 1987, 84: 46-50^ Ko 
650-656- Bunzow, J. R., et al,, Nature, 33(^ 
effector proteijis, for example, phospholipase C, 
phosphodiesterase, and actuator proteins, for 
kinase C (Simon, M. L, et al,. Science, 1991, 25 



exam 



For example, in one form of signal 
is activation of the enzyme adenylate cyclase in^: 
hormones is dependent on the presence of the 
hormone binding, A G-protein connects the 
protein is shown to e?:cha£iLge GTP for bound 
receptor. The GTP carrying form then binds to 



oi' these 



significant biological processes axe 
ttansduction pathways that involve G- 
cAMP (Lefkowitz, Nature, 1991, 
proteins participating in pathways with 
protems include the GPC 
dopamine (Kobilka, B. K., et al., 
3ilkaB. K,, et al., ScieiTce, 1987, 23&: 

783-787), G-proteins themselves, 
axJeaayl cyclase, and 

pie, protein kinase A and protein 
: 802-8). 



transduction, the effect of hormone binding 
ide the cell. Enzyme activation by 
mioleotide, GTP^ GTP also influences 

receptor to adenylate cyclase. G- 
Avhen activated by a hormone 
Activated adenylate cyclase. Hydrolysis 



honnone : 



GDP 
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of OTP to GDP, catalysed by the G-protein itself^ 
inactive fonii. Th\is, the G-f>rotein serves a dual 
signal from i«ceptor to effector, and a3 a clock thdl 



The membrane protein gene superfemily cjf G-protein coupled receptors 
(GPCR^) has been chaxacterised as havii?^ seven mutative tfaQsmemhranes domains. 
The domains are believed to represent tr^nsmemlrane a-helices connected by 
extracellular or cytoplasmic loops. G-prot$iti cou])led receptors include a wide range 
of biologically active receptors, such as hoimone, 
neuroieceptors. 



returns fht G-proteia to its basal, 
, as an intermediate that relays the 
controls the duration of the signal. 



role 



G-protein coupled receptors (also kno\^^l 
characterised as mciuding these seven conserved 
30 amino acidS;, connecting at least eight divergejit 
family of coupled receptors includes dopamine 
drugs used for treattug psychotic and newologicsl 
members of this family include, but are not U 
endotheliD, cAMP^ adenosine, muscarmic, ac 
thrombin^ kinin, follicle stimulating hormone^ opjsms. 
I, fhodopsins, odorant, and cytomegalovirus receptors. 



viral, gro"wth factor and 



?3 7TM receptors) have bcca 
hydiophobic stretches of about 20 to 
hydrophilic loops. Tlie G-protein 
receptors which bind to neuroleptic 
disorders. Other examples of 
limitid to, calcitonin, adrenergic, 
etylcholine^'serotonin, histamine, 

endothelial dififerciitiaiion gene- 



Most G-protein coupled receptors have single oonsCsrved C3^steine residues in 
each jof the first two extracellular loops which fo rm disulphide bonds th^t are believed 
to stabilise functional protem structure- The 7 transmembrane regions are designated 
as TMl, TM2, TM3. TM4, TM5, TMS, and TMJ. TM3 has been implicated in signal 
Transduction, 



itylati' 



i of some 



Phosphorylation and lipidation (pami 
residues can influ-moe signal transduction 
G-protein coupled receptors contain potential pt(osphorylati 
cytoplasmic loop and/or the carboxy termious, 



For 



ion or famesylation) of cysteine 
G-protein coupled receptors. Most 

loft sites within the third 
several G-protrin coupled 
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receptors, such as the P -adrenoreceptor, phosphorylafioa by protein kmase A and/or 
specific receptor kinases mediates receptor desensitizatioii. For some receptois, the 
ligaiid binding sites of G-ptoteiti coupled receptors are beUevedto comprise 
hydrophilic sockets formed by several G-proteixi cowl«i receptor transm^branc 

5 domains, the sockets being surrounded by hydrophobic residues of liie G-proteia 
coupled receptors. The hydrophilic side of each G-protein coupled receptor 
transmerabrane helix is thought to face inward and form a polar Ugand binding site. 
TM3 has been implicated in several G^protdn coupled receptors as having a ligand 
binding site, such as the TM3 aspart3.te residue. TM5 serines, a TM6 asparagine and 

1 0 TM6 or TM7 phenylalanines or tyrosines are also implicated in Ugand binding. 

G-protein coupled receptors can be intraceliularly coupled by heterotrimeric G- 
proteins to various intracellular eaizymes. ion channels and transporters (see, Johnson 
ct al., Endoe. Rev., 19«9, 10: 317-331). Different G-protein cc-subunits preferentially 
stimulat« paiticular effectors to modulate various biological functions in a cell. 
15 ' PhosphorylatiOiaofcytoplasmic residues ofG-prolsin coupled receptors has been 

identified as an important mechanism for the regulation of G-protein coupling of some 
Q-protei» coupled receptors. G-protein coupled receptors are found in numerous sites 
within a mammalian host Over the past 1 5 years, nearly 350 tlierapeutic agents 
targeting 7 transmembrane (? TM) receptors have been successfiiUy introduced onto 
20 the market. 

Thus. G-protcin cot^led receptors have an established, proven history as 
Ihei^utic llrgets. Clearly there is a need for identification and characterization of 
further receptors which can play a role in preventing, amelioratrng or correcting 
dysfunctions or diseases, including, but not limited to. infections such as bacterial, 
25 fiangal, protozoan and viral infecdons. paiticulaily infections caused by HIV-1 or HIV- 
2; pain; cancers; diabetes, obesity; anorexia; buHmia; asthma; Parkinson's disease; 
thrombosis; acute heart feUure; hypotension; hypertension; erectile dysfimction; 
urinary retention; metabolic bone diseases such as osteoporisis and osteo peteosis; 
angina pectoris; myocardial in&rction; ulcers; asthma; allergies; dieumatoid arthritis; 
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inflaimnatory bowd disease; irritable bowel s^Tidronie benign prostatic hypertrophy; 
and psychotic and neurological disorders, mcludmg aimety, schizophrenia, manic 
depression, delirium, deme^ntia, severe mental retardation and dyskinesias, such as 
Huntington's disease or Gilles dela Touretts syndrome, 

5 Summary of the Invention • 

According to a first aspect of the present invention, we provide a Conrad 
GPC3t poljTpeptide cjomprising th$ amino acid sequence shown, in SEQ ID NO. 3 or 
SEQ ID NO: S. or a homologue, Tariant or derivative thereof. 

There is provided, according to a second aspect of the present invention, a 
10 nucleic acid capable of encoding a polypeptide according to the first aspect of the 

invention- Preferably, the nucleic acid comprises the nucleic acid sequence shown in. 
SEQ ID No. U SEQ ID No.2, SEQ ID NO: 4, or SEQ ID NO: 6, homologiie, variant or 
derivative thereof. 

We provide, according to a third aspect of the present invention, a polypeptide 
15 comprising a fragment of a polypeptide according to the first aspect of the invention. 

. Preferably, such a j&agment containing polypeptide comprises one or more 
regions which are homologous between SEQ ID No. 3 and SEQ ID No. 5, or which 
comprises one or more regions which are heterologous between SEQ ID No. 3 and 
SEQ ID No. 5. 

20 As a fourth aspect of the present invention, there is provided a nucleic acid 

capable of encoding a polypeptide accordmg to the third aspect of the invention. 

We provide, accordmg to a iBflh aspect of the present invesntion, a vector 
comprising a nucleic add accordii^ to the second or fourth aspect of the niv«itiQn. 
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The preseat inventioTV in^ sixth aspect, provides ahost cell comprising a 
nucleic acid according to the second or fourth aspect of the mveption. or vector 
aocoTding to the fifth aspect of the invention. 

In a seventh aspect of the preseat invention, there is provided a tiansgenic non- 
5 hiiman animal comprising a nucldc acid according to the second ox foiard^ 

the invention or a vector according to the Gffh aspect of the invention. Preferably, the 
transgcmc non-human animal is a mouse. 

AccoKiing to an eighth aspect of the present invention, we provide use of a 
' polypeptide according to the first or third aspect of the invention in a method of 

10 idaiti^ng compound which is capable of interacting specifically ^ith a G protein 

coupled receptor. 

We provide, accordixjfi to a ninth aspect of the invention, use of atran^genio 
non-hum^ animal according to the seventh aspect of tlie invention in a method of 
identifying a compound which is capable of interacting ^ifically with a G protein 
15 coupled receptor. 

mere is provided, in accordance with a tenth aspect of the present invention, a 
method for identifying an antagonist of a Conrad GPCR, the method comprising 
contacting acell ^vhich expresses Conrad recq,tor ^th a candidate compound and 
detemuning whether the level of cyclic AMP (cAMP) in said cell is lowered as a result 
20 of said contacting. 

As an eleventh aspect of the invention, provide a method for idesntiiying a 
compound capable of lowering the endogenous level of cyclic AMP in a ceU which 
method comprises contacting a cell ^vhidx expresses a Coniad GPCR vrith a candidate 
compomid and deteimiaing whether the level of cyclic AMP (cAMP) in said cell is 
25 lowered as a result of said contacting. 
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According to a twelfth aspect of the invention, w provide a method for 
idemtifymg a «>mpound capable of binding to a Conrad GPCR polypeptide, the 
method comprising contacting a Conrad GPCR polypeptide with a candidate 
compound 3nd deterniining whether the candidate compound binds to the Conrad 
5 GPCR polypeptide. 

We provide, according to a thirteenth aspect of the invention, tibere is provided 
a compound identified by a method according to any of the eighth to twelfth aspects of 
the invention. 

According to a fourte^ntih aspect of the present invention, we provide a 
10 compound capable of btndiag speci&cally to a polypeptide according to the first or 
third aspect of the invention. 

There is provided, according to a fifteenth aspect of the present invention, nse 
of a polypeptide according to the first or third aspect of the invention, or part thereof; 
or a nucleic acid according to the second or fourth aspect of the invention, or part 
1 5 thereof, in a method for producing antibodies. 

We provide, according to a sixteenth aspect of the present invention, an 
antibody capable of binding specifically to a polypeptide according to the first or third 
aspect of the invention^ or part thereof; or a polypeptide encoded by a nucleic acid 
according to the second or fourth aspect of the inveintionj or part thereof;. 

20 As a seventeenth aspect of the present invention, there is provided a 

pharmaceutical composition comprisiiog any one or more of the following: a 
polypeptide according to the first or third aspect of the invention, or part thereof> a 
polypeptide encoded by a nucleic acid according to the second or fourth aspect of the 
invention, or part thereof - a vector according to the fifth aspect of the invention; a cell 

25 according to the sixth aspect of the invention; a compound according to the thirteenth 
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or fourteenth aspect of the invention; a« antibody according to the sixteenth aspect 
of the invention, together with a phatmaceutically acceptable carrier or diluent. 

We provide, according to a eighteenth aspect of the present invention, a 
vaccine composition cpmprLsing any one or more of the foUo^ving: a polypeptide 

S according to the fcst or third aspect of tbs invention, or part thereof; apo^Wtide 
encoded by a nucleic acid according to the second or fourth aspect of the invention, or 
part thereof; a vector according to the fifth aspect of the invention; a cell according 1o 
the sixth aspert of the invention; a compoimd according to the thirteenth or fourteenth 
aspect of the invention; and an antibody according to the sixteenth aspect of the 

10 invendou. 

. According to an nineteenth aspect of the present invention, we provide a 
diagnostic kit for a disease oi susceptibility to a disease comprising any one or more of 
die following: a polypeptide according to the first or third aspect of the invention, or 
part thereof; a polypeptide encoded by a tiucleio acid according to the second or fourth 
15 aspect of the invention, or part tbeceof, a vector according to the fiflh aspect of the 

invention; a cell according to the sijSth aspect of the invention; a compound according 
to the thirteenth or foniteenth aspect of the inventiom and an antibody according to the 
sixteenth aspect of the invention. 

We provide, according to a twentieth aspect of the invention, a method of 
20 treadng a patient suffering fronx a disease associated with enhanced actiyiiy of a 

Conrad GPCR, which method comprises administeriag to the patient an antagonist of 
Conrad GPCR. 

There is provided, in accordance with a twenty-first aspect of the present 
invention, a method of treating a patient suffering from a disease associated with 



25 



reduced activity of a Conrad GPCR, which roelhod comprises administering to the 
patient an agonist of Conrad GPCR. - 
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Pi«ferabiy, the Conrad GPCR comprises a polypeptide having the sequence 
shown in SEQ ID NO: 3 or SEQ ID NO. 5. 

According to a twenty-second aspect of the present invention, we provide a 
method for treating and/or preventmg a disease in a patient, which comprises the step 
5 of adimnistering any one or more of the followingto the patient: a polypeptide 
according to the first or third aspect of the invention, or part thereof; a polypeptide 
encoded by a nucleic acid according to the second or fourth a^)ect of the invention, or 
part tfaereaf, a vector according to die fifth aspect of the invention; a ceU according to 
the sixth aspect of the invention; a compound according to the thirteenth or fourteenth 
10 aspect of the invention; and an antibody according to the sixteenth aspect of the 
inventioi^ a phanuaceutioal composition according to the seventeenth aspect of the 
invention; and a vaccine according to the eighteenth aspect of the invention, to the 
subject. 

There is provided, according to a twenty-ifaird aspect of the present invention, 
15 an agent ooinprising a polypeptide according to the first or third aspect of the 

invention, or part thereof; a polypeptide encoded by a nucleic acid according to the 
second or fourth aspect of the inventiDn, or part thereof a vector according to the fifth 
aspect of tibe invention; a cell according to the saxtfa aspect of the invention; a 
compound according to the thirteenth or fourteenth aspect of the invention; and an 
20 antibody according to the sixteenth aspect of the invention, said agent for use in a 
method of treatment or prophylaxis of disease. 

We provide, according to a twenty-fourth aspect of the present invention, use 
of a polypeptide accotdmg to the first or third aspect of flie invention, or part thereof, a 
polypeptide encoded by a rnwleic acid according to the second or fourth aspect of the 
25 invention, or part IfaCTeof; a vector accordmg to the fiflh aspect of the hiventian; a cdl 
according to tibie axth aspect of the invention; a con^und according to Hie fhirteenlh 
■ fourteenth aspect of liic invention; and an antibody according to the sixteemh aspect 



or: 
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of the inveixtioa, for the preparation of a phannaceutical composition fox the treataent 
or im>phylaxis of a disease. 

As a twenty-efth aspect of the present invention, there is provided non-human 
transgenic aniiDsl, characterized in tliat the transgenic animal comprises an altered 
5 Conrad gene. Preferably, the alteration is selected fiom the gjoup consisting of: a 

deletion of Conrad, a muiation in Conrad resulting in los? of ftmction, introduction of 
an exogenoTis gene having a nucleotide sequence with targeted or random mutations ■ 
into Conrad, introduction of an exogenous gene from another species into Coniad, and 
a combination of any of these. 

10 We provide, acicordiiig to a twenty^sLxth aspect of the present invention, a non- 

human tiaiisgenic animal havijag a functionally disrupted endogenous Conrad gene, in 

which the transgenic animal comprises in its genome and expresses a transgene 
encodixig a heterologous Conrad protein. 

The pre^nt invention, in a twenty-seventh aspect, provides a nucleic acid 
1 5 construct for functionally disrupting a Comad gene in a host ceU» the nucleic acid 

construct comprising; (a) a non-homologous replacement portion; (b) a &5t homology 
region located upstream of the non-homologous replacenient portion, the first 
hotnology region having a nucleotide sequence with substantial identity to a first 
Comad gene sequence; and (c) a second homology region located downstream of the 
20 non-homologous replacement portion, the second homology region havii^ a 

nucleotide sequence wth substantial identity to a second Conrad gene sequence, the 
second Comad gene sequence having a location downstream of the first Conrad gene 
sequeanice in a naturally occurring eaidogenous Conrad gene. 

According to a twenty-eighth aspect of the present invention, we provide a 
25 process for producing a Conrad GPCR polypeptide, tlie method comprising culturing a 
host ceU according to the sixth aspect of the invention under condilions in which a 
nucleic acid encoding a Conrad G-PCR polypeptide is expressed. 
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There is provided, according to a tv^^ty-Eintii aspect of ifacprtseat invention, 
a method of detecting the presence of a nucleic add according to the second or fourth 
aspect of the invention in a sample, the method comprising contacting the sample with 
at W one nucleic acid probe which i$ specific for said nucleic acid and monitoring 
5 said sample for the presence of the nucleic acid. 

We provide, according to a thirtieth aspect of the present invention, a mediod 
of detecting the presence of a polypeptide according to the first or thiid aspect of ihe 
iiwention in a sample, the method comprising'contacting the sample >^ith an anti^^^ 

according to the sixteenth aspect of the invention and monitoring said sample for the 
1 0 presence of the polypeptide. 

As a fhirty-fiist aspect of the present invention, there is pro^aded a method of 
diagnosis of a disease or syndrome caused by or associated with increased, decreased 
or otherwise abnonn^ expression of Comad GPCR, the method comprising the steps 
of: (a) detecting the level or partem of expression of Conrad GPCR in an animal 

15 snfifering or suspected to be suffering firom such a disease; suad (b) con^>aring the level 
or pattern of expression widi Ihfit of a normal animdl- 

Preferably, flie diesase is selected &om the gronp consisting of long QT 
syndromc-4 with sinus bradycardia disease, mental hcallih weUnes5-2 disease, psoriasis 
or susceptibility to psoriasis, dentin dysplasia, type II disease and neutropenia, 
20 neonatal aDoimmnne disease. 

BRIEF PESt^TMPTlOK O P THE DRAWINGS 

Figure 1 is a diagram showing the results of analysis of die human Conrad 
polypeptide (SEQ ID NO: 3) using the HMM stnictutal prediction software of pfem 
(http://v\rww.sanger.ac.uk/Sofltware/PfaiQ/search-shtml). 
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Figure 2 is a diagrani sho^g an expression profile foi human Conrad GPCR 
generated by r^erse traivscription-polymerase chain reaction (RT-PCR). 

f;e quence Listings 

SEQ ID NO: 1 shows the oDNA sequence of humati Conrad. SEQ ID NO: 2 
5 ^ an open reading fraine derived ftom SEQ ID NO: 1. SEQ ID NO: 3 shows ihe 
amino acid sequence of human Coniad. SEQ ID NO: 4 shows the open reading frame 
of a ODNA for Mouse Coxnad, derived from SEQ ID NO: 6. SEQ ID NO: 5 shows the 
amino acid sequence of Mouse Conrad. SEQ ID NO: 6 shows the cDNA sequence of 
mouse Coniad. 

10 Detailed Df^criptiow of the Invention 
CoisrapGPCR 

Our invention relates in general to a novel G-Ptotein Coupled Receptor 
(GPCR). 130, particular, an orphan purinoceptor type G-piotein coupled receptor, which 
we refer to as Coivad GPCR, as well as homologues, variants or derivatives thereof. 

1 5 Conrad is structurally related to other proteins of the G-protein coupled 

receptor family, as shown by the results of sequencing the amplified cDKA products 
encoding human and mouse Conrad. The cDNA sequence of SEQ ID NO: 1 contains 
an open reading flame (SEQ ID NO: 2, nucleotide aumb^rs 289 to 1062) encoding a 
polypeptide of 258 amino acids shown in SEQ ID NO: 3. 

^0 Human Conrad is found to map to Homo sapiens chromosome 4q26. 



c 
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TffpiTitities fffld Sinailarities to Cora^ti 

The amino acid sequence of Conrad has about 38% identity and 59% simiiarity 
(using BLAST) in 1 87 amino acid residues -vfilh hmnaa neuropeptide NPFF recqptor 
(Accessioa # Q9Y5X5 : Cikos,S-, Gfegor.P. and KoppelJ. Seqi*ence <znd tissue 
5 distribuHon of a novel G-protein-coupIed receptor expressed prominently m human 
placeraa. Biochem. Biophys. Res. Commun. 256 (2), 352-356 (1999); 
EIshourbagy^A., Aroes^S.. FitzgeraldX-R-, Foley,J.J., Chambars,J.K., 
Szekeres^.G., Evans^.A„ Schiiiidt,D-B. Buckley;?^., Dytko,G.lvl., Murdock,P.R., 
MiUigan,G., GtoarkeJ>.A,Tan,K.B., Shal>oii,U., NufhulagantijP,, Wang,D.Y., 

1 0 Wilson,S., BergsmaJD. J. dai Sarau^.M. Receptor for the pain modulatory 

neurop^tides FFandAFis m trrphan G protein-coupled receptor. J. Biol Chem. 
275 (34), 25965-25971 (2000); Boiniu,J.A., Jones,K.A., Adham,N., Forxay.C, 
Aitymyshyn^R., DorkiD,M.M.. Smith^.; Tsanm^ A.. BoteJu,L. W., I^lani,P.P., 
Raddat2,R., Yao.W.-J., Ogozalek^X., Boyle,N., KouiaDOva,E.V., Quaii,Y., 

1 5 VaysscP J., Wetzel J.M., Branchek^T A., Oeraid,C. aiid Borowsky3- Identification 
and characterization of two G protein-cotpled receptors for neuropeptide FF. J. Biol 
Chem. 275 (50), 39324-39331 (2000)). 

The nucleotide sequence of Conrad (SEQ ID NO:l) has 100% identity (using 
BLAST) in 432 nucleotide residues with the anonyDaOU3 Homo sapiens EST clear cell 

20 tumour cDNA ftoro (Accession 4 AI308124 NCI-CGAP 

littp://www,ncbi JiIm.nilLgov/M^^ 08-APR- 1999) and with an anonymous Homo 
se^iens EST dear cell tumour cDNA from (Accession #AI307658 NCI-CGAP 
http://www.iiicbLnlmjiih.gov/ncicgap 08-APR-1999). Furthennore, Conrad (SEQ ID 
NO: 1 ) is about 98% identical in 730 nucleotide residues to the anonymous Homo 

25 sapiens EST hypemcphioma, cell line cDNA clone (Accession # BG169612 NCI- 
CGAP http://wvvw.ncbi4ihnJMh.gov/iicicgap, 07-FEB-1998)- 
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Wysis of the Conr^ polypeptide (SEQ ID NO: 3) using the HMM Structural 
prediction software of pfem (htt irAfww.s^fflT .c,i.k/SofiA^are/?fanVsearc^ 
confimis that Conrad peptide is a GPCR of the 7TM-1 structural class (see Figure 1). 

The mouse homoioguc of the hunmn Conrad GPCR has been cloned, and its 
5 nucleic acid sequence and amino acid sequence arc shown as SEQ ID NO; 4 (ORF) 
and SEQ ID NO: 5 respectively. The mouse Conrad oDNA sequence of SEQ ID NO: 6 
contains an open reading frame show in SEQ ID NO: 4, encoding a polypeptide 
whose sequence is shown in SEQ ID NO: 5. 

. The mouse Conrad GPCR cDNAs of SEQ ID NOs: 4 and 6 show a high degree 
10 of identity with the human Cotirad GPCR sequeaces (SEQ ID NOs: 1 and 2% while the 
amino acid sequence (SEQ ID NO: 5) of mouse Conrad GPCR shows a high degree of 
identity and similarity with human Coni^d GPCR (SEQ ID NO: 3). Murine Conrad is 
86.8% identical and 90.7% similar to human Comad overihe entire protein length. 

Htunaii and mouse Conrad GPCR are therefore members of a large fainily of G 
15 Protein Coupled Receptors (GPCRs). 

Expression PmfilR of Conrad 

Polymerase chain reaction (PGR) amplification of Conrad cDNA detects 
expression of Conrad to varying abundance in human heart, brain, limg and testis. An 
expression profile of Conrad GPCR is shown inFigure 2. Usii»g Conrad cDNA of SEQ 
20 ID NO: 1 to search the human EST data sources by BLASTN, identities arc found in 
cDNA derived from Ubraries originating from Human hypecnephroma cell line from 
kidney (Accession # BGl 69612), tumoor (clear ceU type) from kidney (Accession # 
AI3076S8 nd AI308124); Mouse retina (accession* BB27721 5 and BB642180) and 
mouse dicncephalon (accession # BB626475 and BB084541). 
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This indicates that Comad is expressed in these noiroal or abnonnal tissues. 
Accordingly, the Comad polypeptides, nucleic acids, probes, antibodies, expression 
vectors and ligands axe useful for detection, diagnosis, treatment and other assays for 
diseases associated with over-, tmder- and ahnorawl expression of Conrad GPCR in 
5 liiese and other tissioes. 

nbis and oth^ embodiroents of Uie invention wll be described in furtter detaU 

Tselow. 

Methods Employed 

The practice of the present invention will CToploy, uidess otherwise indicated, 
10 conventional techniques of che^mstry, molecular biology, microbiology, recombinant 
DNA and immunologj^ which are within the capabilities of a person of ordinary skiU 
in the art Such techniques are eicplained in tlie literature. See, for example, J. 
Sambrook, E. F. Fritsch, and T. Maniatis, 1 989, Molecular doning: A Laboratory 
Manual, Second Edition, Books 1 -3, Cold Spring Hsjbor Laboratory Press; Ausubel, 
15 F. M. et aL (1995 and periodic stqjpkments; Current Protocols in Molecular Biology, 
ch- 9, 13, emd 16, John WUey & Sons, New York, K.Y.); B. Roe, J. Crabtrce, and A. 
Kahn, 1996, DNA Jsolation and Sequencing: Essential Techniques, John Wiley & 
Sons; J. M. Polak and James O'D. McGee, 1990, In Situ Hybridization: Principles and 
. Practice.; Oxford University Press; M. J, Gait (Editor), 1984, Oligonucleotide 
20 Synthesis: A Practical Approach, W Press; and, M. J. Lilley and J. £. Dahlberg, 
1992, Methods of Enzymology: DNA Structure Part A: Synthesis and Pl^ical 
Anafysis of DNA MeAods in En^ymology, Academic Press. Each of these general 
texts is herein incorporated by refereoice. 

Conrad GPCR PoLYPBFfiDES 

25 Asusedhere,theteirn'S:onradGPCRpolyp^tide"isintaadedtOTefeTtoa 
polypeptide comprisiofi the ammo acid sequence shown ui SEQ ID No. 3 or SEQ ID 
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NO: 5, ot a homologue, variaitt or derivative Oiereof. Preferably, the polypeptide 
comprises or is a bomologue, variant or derivative of the sequence shown in SEQ ID 
NO: 3. 

"Polypeptide" refers to any peptide or pmtein cx>uipriang two or more amino 
5 acidsjoinedtoeachoUierbypeptidebondsormodifiedp^tidebonds,i,e..peptidc 

isosteres. 'Tolypeptide'' refers to boUi short chains, commonly referred to as peptides, 
oligopeptides or oligomers, and to longer chains, generally referred to as proteins. 
Polypeptides may contain amino acids other than the 20 gene-encoded amino acids. 

"Polypeptides" include amino acid sequences modified either by natural 
10 processes, such as pcst-translati6tial processing, or by chemicd modification 

techniques which are well knOAvn in the art. Such modifications are well described m 
basic texts and in more detailed monographs, as well as in a voluimnous research 
Uterature.' Modifications can occur anywliere in a polypeptide, including the peptide 
backbone, the ammo acid side-diains and the amino or carboxyl termini. It wiH be 
1 5 s^eciated that the same type of modification m^y be present inthe same or varying 
degrees at several sites in a given polypeptide. Also, a given polypeptide may contain 
many types of modifications. 

Polypeptides may be branched as a result of ubiquitination, and ihey may be 
cycUc, with or without branching. CycHc. branched and branched cyclic polypeptides 

20 may result from posttranslation i.a.tural processes or may be made by syjithetio 

methods. Modifications include acetylation, acylation. ADP-ribosyUtion, amidation, 
covalent attachment of flavin, ccvalent attachmem of a heme moiety, cavalert 
attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or 
lipid derivative, covalent attachment of phospholidylinositol, cross-inking, cyclization, 

25 disulfide bond formation, demethylation, fonnadon of covalent cross-inks, formation 
of cystine, foimation of pyroglutamate, formylation, gamma-carboxylation, 
glycos>'lation, GPI anchor formation, hydroxylation. iodination. methylation, 
myristoylafion. oxidation, proteolytic processing, phosphorylation, prenylMion. 
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racemizatidn, selenoylation, sul&tion, traiisfer-RNA mediated addition of anuao acids 
to proteins such as arginylation, and ubiquitination. See, for instance, Proteins - 
Structure and Molecular Properties, 2ftd Ed, T. E. Craighton, W. H. Freexnan and 
Company, Nerw York, 1993 and Wold, F„ Posttranslationat Protein Modifications: 
5 Perspectives and Prospects, pgs. 1-12 m Posttranslaiional Covalent Modification of 
Proteins^ B. C. Johnson^ Ed., Academic Press, New York, 1983; Seifter et al., 
"Analysis for protein modifications atid nonprotein cofactdrs", Meth Enzymol (1 990) 
182:626-646 and Rattan et aL, "Protein Synthesis: Posttranslational Modifications and 
Aging", Ami NY Acad Sci (1 992) 663 ;48-62. 

The tenns "varianf "homologue'% "derivative"' or "fragment" in relation to the 
present invention rnclnde any substitution of, variation of^ modification of, 
replacement of, deletion of or addition of one (or more) amino acid from or to a 
sequence. Unless the context iadmits otherwise, references to "Conrad" aad "Conrad 
GPCR^ include refexences to sucJi variants, homologues, derivatives and fragments of 
Comad- 

Prcfcrably, as applied to Conrad, the resultant amino acid sequence has GPCR 
activity, more preferably having at least tihe same activity of the Conrad GPCR shown 
as SEQ ID NO: 3 or SEQ ID NO: 5. In particular, the teerm "homologue" covei:^ 
identity with respect to structure and/or flmction providing the resultant amino acid 
20 seqnmce has GPCR activity. With respect to sequence identity (i.e. similarity), 

preferably there is at lea$t 70%, more preferably at least 75%, more preferably at least 
85%, even moK preferably at least 90% sequence identity. More preferably diere is at 
least 95%, more preferably at least 98%, sequence identity. These terms also 
encompass polypeptides derived from amino acids which are allelic variations of the 
25 Conrad GPCR nucleic acid sequence. 

Where reference is made to the *Veceptor activity" or "biological activity" of a 
receptor such as Conrad GPCR, these terms are intended to refer to the metabolic or 
physiological function of the Conrad i«ceptor, including similar activities or improved 
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acti.-ities or these activities with decreased undesirable side effects. Ako mcluded are 
antigenic and immtmogenic activities of the Conrad receptor. Examples of GPCR 
acti^dty, and methods of assaying and quantifying these activities, are l^vm in iiie art, 
and are described in detaiJ elsewhere in this docCttnfiat 

5 As used herein a "deletion" is defined as a change in either nucleotide or amino 

^tcid sequence in which one or more nucleotides or amino acid residues, respectively, 
are absent. As used herein an "insertion" or "addition" is that change in a nucleotide or 
amino acid sequence which has resulted in the addition of one or more nucleotides or 
amino add residues, respectively, as compared to Ihe naturally occurring substance. 

10 As used herein "substitution" results from the replacement of one or more nucleotides 
or amino apids by different nucleotides or amino acids, respectively. 

Conrad polypeptides according to the present invention may also have 
deletions, insertions or substitutiotis of amino acid residues which produce a silent 
change and result in a fimctLonally equivalent amino acid sequence. Deliberate amino 

15 acid substitutions may be made on the basis of similarity in polarity, charge, solubiHty, 
hydrophobicity, hydrophiUcity, and/or the amphipathic nature of the residues. For 
example, negatively charged amino acids include aspattic acid and glutamic acid; 
positively charged amino acids include lysine and argiiiine; and amino acids with 
uncharged polar head gtoups having similar hydraphihoity values include leuohxe, 

20 isoleucine,. valine, glycine, alanmc. asparagine. glutamine, serine, threonine, 
phenylalanine, and ^osine. 

Conservative substitutions may be made, for example according to the table 
below. Amino acids in the same block in the second column and preferably in the 
same line in the third column may be substituted fox each other: 
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GAP 


ILV 


Polar - unchained 


CSTM 


NO 


Polar - charged 


DE 


ICR 


AROMATIC 
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Conrad polypeptides of the inveation may further comprise heterologous amino 
acid sequences, typically at the N-tecminus or C-terminus, preferably the N-terminus. 
Heterologous sequences may include sequences that affect intra or extracellular 
protein targeting (such as leader sequences), Hei:erologous sequences may also include 
S sequences that increase the inmiunogenicits' of the polypeptide of the invention and/pr 
which facilitate idsntificaticn, extraction and/or pwification of the poh^jeptides. 
Another heterologous sequence that is particularly preferred is a polyamino add 
sequence such as polyhislidine which is preferably N-tjexminal. A polyhistidine 
sequence of at least 10 amino acids, preferably at least 17 amino acids but fewer than 
10 50 amino acids is especially preferred. 

The Conrad GPCR polypeptides may be in the form of the "mature'' protein or 
may be a part of a larger protein such as a fusion protein. It is often advantageous to 
include an additional amino add sequence which contain<i secretory or leader 
sequences, pro-$equences, sequences which aid in purification such as multiple 
1 5 histidine residues, or m additional sequence for stability during recombitiant 
production, 

Conrad polypeptides of the invention are advantageously made by recombinant 
means, using known techniques. However they may also be made by synthetic means 
using techniques well known to skilled persons such as solid phase synthesis- 
20 Polypeptides of die invention may also be produced as fusiOEi proteins, for example to 
aid in extraction and pnrification. Examples of fusion proteixi partners include 
glutathione-S-traixsferase (GST), CxHis, GAL4 (DNA buxding and/or transcriptional 
activation domains) and p-galactosidase. It may also be convenient to mclude a 
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proteolytic cleavage site between the fusion protein partner and the protein sequence 
of interest to ailow removal of fusion protein sequences, such as a tlaombin cleavage 
• site. Preferably the fusion protein wiU not hinder the function of the protein of interest 
sequence. 

5 Conrad polypeptides of the invention may be in a substantiaUy isolated form. 

This term is intended to refer to alteration by the hand of man fit>m the natwal state. If 
an "isolated" composition or substance occurs in nature, it has been changed or 
removed fiom its original enviromnent, or bolii. For example, a polynucleotide, 
nucleic acid or a polypeptide natuxaJly present in a In'ing aniipal is not 'Isolated » but 

10 the same polynucleotide, nucleic acid or polypeptide separated from the coexisting 
materials of its natural state is "isolated", as the term is employed herein. 

It will however be understood lhat the Conrad GPCR protein may be mixed 
with carriers or dUuents which will not interfere with the intended purpose of the 
protein and still be regarded as substantially isolated. A polypeptide of the invention 
1 5 may also be in a substantially purified form, in which case it will generally comprise 
the protein in a preparation in which more than 90%, for example, 95%. 98% or 99% 
of the protein in the prepaiation is a Conrad GPCR pol>Tpeptide of the invention. 

The present invention also relates to peptides comprising a portion of a Conrad 
polypeptide according to the invention. Thus, fragments of Conrad GPCR and its 

2D homologues, variants or derivatives are included. The peptides of the present invention 
may be between 2 and 200 amino acids, preferably between 4 and 40 amino acids in 
length. The peptide may be derived from a Comad GPCR polypeptide as disclosed 
here, for example by digestion with a suitable enzyme, such as trypsin. Alternatively 
the peptide, fragment, etc may be made by recombinant means, ox synlhesised 

25 syntheticaUy, 

The term "peptide" includes the various synthetic peptide variations loiown in 
the art, such as a retroinverso D peptides. The peptide may be ao antigenic determinant 
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and/or a T-cell epitope. The peptide may be immunogenic m vivo. Preferably ite 
peptide is cepable of indocmg neutralising antibcxlies in vivt>. 

By aligning Conrad GPCR sequences from diffeasnt species, it is possible to 
determine which regions of the amino acid sequence are conserved between different 
5 species ("homologous regions"), aad which regions vaxy between the different species 
("heterologous regions")- 

The Conrad polypeptides according to the invention may therefore comprise a 
sequence Avhich corresponds to at least part of a homologous region. A homologous 
region shows a high degree of homology between at least two species. For example, 

10 the homologous region may show at least 70%, preferably at least 80%, more 

preferably at least 90%, even more preferably at least 95% identity at the smino acid 
level usdng the tests described above. Peptides which comprise a sequence which 
corresponds to a homologous region may be used in therapeutic strategics as explained 
in farther detail below. Alternatively, the Conrad GPCR peptide may comprise a 

1 5 sequence which conespOiids to at least part of a heterologous region. A heterologous 
region shows a low degree of homology between at least two species. 

CoTiflEUj) GPCR Polynucleotides and Nucleic Acids 

This invention encompasses Conrad polynucleotides, Conrad nucleotides and 
Conrad nucleic acids, methods of production, uses of these, etc, as described in fiuther 
20 d^ail elsewhere in this document. 

The terms "Conrad polynucleotide", "Corned nucleotide" and "Conrad nuclcio 
add" may be used intcrdaangeably, and are intended to refer to a 
polymicleotide/xiucleic acid comprising a nuclcio acid sequence as shown ia SEQ ED 
NO: 1, SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 6, or a bomologue, variant or 
25 derivaiive thereof. Preferably, the polynucleotidftWleic acid comprises or is a 
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komologue, variant or deriyative of ihc nucleic acid sequence SEQ ID NO: 1 or SEQ 
ID NO: 2, most preferably* SEQ ID NO: 2. 

These terms axe also intended to include a nucleic add sequence capable of 
encoding a polypeptides and/of a peptide of the present mvention, i.e., 3 Conrad 
5 polypeptide. Thiis, Conrad GPCR polynucleotides and micleic acids comprise a 
nucleotide sequence capable of encoding a polypeptide comprising the amino acid 
sequence shown in SEQ ID NO: 3 or SEQ ID NO: 5, or a homologue, variant or 
derivative thereof. Preferably, the Conrad OPCR polynucleotides and mcleic acids 
comprise a nucleotide sequence capable of encoding a polypeptide comprising the 
jq amino acid sequence ShoTvn in SEQ ID NO: 3, or a homoJogue. variant or derivative 

thereof. 

"Polynucleotide" generally refers to any polyribonucleotide ot 
polydeoxiibonucleotid&, which may be unmodified RNA or DNA or modifisd RNA or 
DNA. "Polynucleotides" include, witibout limitation single- and double-stranded DNA, 

15 DNA that is a mixture of single- and double-stranded regions, single- and doubk- 

stranded RNA, and RNA that is mixture of single- and double-stranded regions, hybrid 
molecules comprising DNA and RNA that may be single-stranded or, more typically, 
double-stranded or a mixture of single- and double-stranded regions- tn addition, 
"polynucleotide" r«fe« to triple-stranded regions comprising RNA or DNA or both 

20 RNA and DNA. The term polynucleotide also includes DNAs or RNAs containing one 
or more modined bases and DNAs or RNAs -witii backbones modified for stability or 
for other reasons. "Modified" bases mclude, for example, iritylated bases and unusual 
bases such as inosine. A variety of modifications has been made to DNA and RNA; 
thus, "polynucleotide" enftbraces chemically, enzymatically or metabolically mot^ed 

25 forms of polynucleotides as typically found in nature, as well as the ctemical forms of 
DNA and RNA characteristic of viruses and cells- "Polynucleotide" also embraces 
relatively short polynucleotides, often referred to as oligonucleotides. 
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It will be understood by the skUled person that numerous nucleotide sequences 
can encode the same pol>T)ep1idc as a i«sult of the dcgeneracsy of Hie genetic code. 

As used herein, the term "nucleotide sequence" refers to nucleotide sequences, 
oUgonucleotide sequsaces, polynucleotide sequences and variants, hamolog^jes. 
5 fiagments and derivatives thereof (such as portions thereof). The nucleotide sequence 
may be DNA or RN A of genomic or synthetic or recombinant origin which may be 
double-stri>iided or single-stranded whether representing lhe sense or antisense strand 
or combinations thereof. The teim nucleotide sequence may be prepared by use of 

recombinant DNA techniques (for example, recombinant DNA).. 

10 Preferably; the term "nucleotide sequence" means DNA. 

The terras "variant^ "homologue^ "derivative" or "fragment" in relation to tt^ 
present invention include any substitution of, variation of, modification of, 
replacement of, deletion of or addition of one (or more) nucleic acids from or to the 
sequence of a Conrad nucleotide sequence. Unless the context admits otherwise, 

15 references to "Conrad" and "Conrad GPCR" inclnde references to such variants, 
homclogues, derivatives and firagments of Conrad. 

Preferably, the resultant nucleotide sequence encodes a polypeptide ha\'ing 
GPCR activity, preferably having at least the same activitj' of the GPCR shown as 
SEQ ID NO: 3 or SEQ ID NOt 5. Preferably, the term "homologue" is intended to 
20 cover identity with respect to structure and/or function such that the resultant 

nucleotide sequence encodes a polypeptide which has GPCR activity. With respect to 
. sequence identity (i.e. similarity), preferably there is at least 70%, more preferably at 
least 75%, mort preferably at least 85%, more preferably at least 90% sequence 
identity. More preferably iheie is at least 95%, more preferably at least 98%, sequence 
25 identity. These temis also encompass aUeUc variations of the sequences. 
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Conrad GPCR Associated Diseases 

According to the methods axid composMcyns described here, Conrad GPCR is 
"useful for treating and diagnosing a range of disea&es. 

We demonstrate here that human Coniad maps to Homo sapiem ohtomosome 
5 4q26. Accordingly, in a specific embodiment, Conrad GPCR may be used to treat or 
diagnose a disease which maps to this locus, chromosomal band, region, arm or flie 
same chromosome. 

Known diseases which have been determined as being linked to the same locus, 
chromosomal band, region, arm or chromosome as the chromosomal location of 

10 Comad GPCR (Le., chromosome 4q26) include the following (Locations in brackets): 
Long QT syndrome^ with siniis bradycaxdia disease (LQT4; gene map locus 4q25- 
q27): mental health weUnes5-2 disease: MHW2 (Gene map locus 4q); Susceptibilitj^ to 
psoriasis, PSORIASIS SUSCEPTIBILITY 3 CPSORS3; Gene map locus 4q); dentin 
dysplasia, type 11 disease: DTDP2 (Gene map locus 4q); and neutropenia^ neonatal 

15 alloimmune disease: LAGS (Gene map cbxomosome 4). 

Accordingly, according to a preferred embodiment of the invention, Com-ad 
GPCR may be used to diagnose ox treat, by any means as described in this document, 
neutropenia, neonatal alloirmmme disease. More preferably, Conrad GPCR is used to 
diagnose or treat mental health welhiess-2 disease, psoriasis or susceptibility to 
20 psoriasis, or dentixi dysplasia, type II disease. Most preferably, Conrad GPCR is used 
to diagnose or treat Long QT syndrome-4 with sinus bradycardia disease. As noted 
above, Com:ad GPCR may be used to diagnose and/or treat any of these specific 
diseases using any of the methods and compositions described here. 

In particular, we specifically envisage the use of nucleic acids, vectors 
25 comprising Conrad GPCRnucldc acids, polypeptides, including bomologucs, variants 
or derivatives thereof, pharmaceuti.cal compositions, host cells, and transgenic ammals 
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comprising Conrad GPCR nucleic acids and/or polypeptides, for ttie treatment or 
diagnosi^of the specific diseases listed above. Purthennore, we envisage «ie use of 
compounds enable of interacting with or binding to Conrad GPC31* ptefisrably 
antagonists of aConrad GPCR, preferably a cotnpound capable of lowering the 
5 endogenous level of cyclic AMP in a cell, antibodies against Conrad GPCR, as weU as 
methods of makmg or identifying these, in diagnosis or treatment of the specific 
diseases mentioned above. In particular, we include the use of any of these 
compounds, compositions, molecules, etc, in the production of vaccines for treatment 
or prevention of tite specific diseases. We also disclose diagnostic kits for the detection 
10 of the specific diseases in an individual. 

Methods of linkage mapping to identify such or fiirther specific diseases 
treatable or diagnosable by use of Conrad GPCR are known in the art. and are also 
described elsewhere in this docmneoL 

15 Cajl-culation OP Sequence Homology 

Sequence identity with respect to any of the sequences presented here can be 
deteraiined by a simple "eyeball" comparison O-e. a strict comparison) of any one or 
more of the sequences with another sequence to see if that other sequence has, for 
example, at least 70% sequmce identity to the scquence(s). 

20 Relative sequence identity call also be determined by commercially available 

computer programs that can calculate % identity between two or more sequences using 
any suitable algoritbm for determining identity, using for example default parameters. 
A typical example of such a computer program is CLUSTAL. Other computer 
program methods to determine identify and similarity between the two sequences 

25 include but are not limited to the GCG program package (Devereux &i 1 984 Nucleic 
Acids Research 12; 387) and FASTA (Atschul €i al 1990 J Molcc Biol 403-410). 
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% homology may be calculated over contiguous sequences, i.e. one sequence is 
aligned with the otber sequence and each amino acid in one sequence is directly 
compared with the coiresponding axoino acid in the other sequence, one residue at a time. 
This is called an *^ingapped" alignment Typically, such ungapped alignments are 
performed only over a relatively short number of residues- 
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12:387). Examples of other wftwarethaa catiperfdtm sequence con^arisons inchide, 
but arc not limited to, the BLAST package (Ausubel et ed., 1999 ibid- Chapter 18), 
PASTA (Atschul et al., 1990, J. MoL Biol-, 403-410) aniJ the GENEWORKS suite of 
comparison tools. Both BLAST and FA&TA are availahlc for offline and cmline 
5 searching (Ausubel et cd.^ 1 999 ihid, pages 7-5 8 to 7-60), 

Althoiigh the final % homology can be measured in teims of identity, the 
alignment process itself is typically not based on an all-or-nothing pair comparison. 
Instead, a scaled sdmilarity scote matrix is generally used that assigns scores to eadi 
pairwise compmsoa based on chemical similarity or evolutionary distal 
1 0 ' example of such a matrix commonly used is Ac BLOSUM62 matrix - the default 
matrix for the BLAST suite of progiams. GCG Wisconsin programs g^erally use 
either the public default values or a custom symbol comparison table if supplied. It is 
preferred to use the public default values for the GCG package, or in the case of other 

software, the default matrix, such as BLOSUM62. 



15 Advantageously^ l±ie BLAST algorithm is employed, with parameters set to 

default values. The BLAST algorithm is described in detaU at 
http:;/www.ncbi.mh.gov/BLASTA?last_help.html, which is incorporated herein by 
. reference. The search parameters are defmed as follows, can be advantageously set to 
the defined default parameters. 

20 Advantageously, "substantial identity" when assessed by BLAST equates to 

sequences which match with an EXPECT value of at least about 7, preferably at least 
about 9 and most preferably 10 or more. The default threshold for EXPECT in BLAST 
searching is usually 1 0. 

BLAST (Basic Local Alignment Search Tool) is the heuristic search algorithm 
25 employed by the programs blastp, blastn, blastx, tblastn, and tblastx; these programs 
ascribe significance to their findings using the statistical methods of iCarHn and 
Altschul (Kariin and Altschul 1990, Proc. Natl. Acad, Sci. USA 87:2264-68; Kariin 
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and Altsdiul, 1993, Proc. Natl. Acad. Sci. USA 90:5873-7; see 
http://www,ncbLrrih,gov/BLAST/bIast_help.hti^ with a few enhancements. The 
BLAST pTOgrams are tailored for sequence similraty searching, for example to 
identify homologues to a query sequenee. For a discjussion of basic issues in similarity 
5 searching of sequence databases, see Altschul et al (1 994) Nature Genetics 6: 1 1 9-1 29. 

The five BLAST programs available at http://www.ncbi.nlm.nih.gov perfoim 
the following tasks: blastp « compares an amino acid query sequence against a protein 
sequence database; blastn - compares a nucleotide query sequence against a nucleotide 
sequence database; blastx - compares the six-frame conceptual translation products of 
1 0 a nucleotide query sequence (both strands) against a protein sequence database^ 

tbiastn - compares a protein query sequence against a nucleotide sequence database 
dynamically translated in all six reading frames (both strands); thlzstx - compares the 
six-frame translations of a nucleotide query sequence against the sLx-frame translations 
of a nucleotide sequence database. 

15 BLAST uses the following search parameters: 

HISTOGRAM - Display a histogram of scores for each search; default is yes, 
(See parameter H in the BLAST Manual)- 

DESCRIPTIONS - Restricts the number of short descriptions of matching 
sequences reported to the Jiumber specified; defeult limit is 100 descriptions. (See 
20 parameter V in the manual page), 

EXPECT - The statistical significance threshold for reporting matches against 
database sequences; the default value is 10, such that 10 matches are exp^ted to be . 
found merely by chance, according to the stochastic model of Karlin and Altschul 
(1990). If the statistical significance ascribed to a match is greater than the EXPECT 
25 threshold, the match will not be reported. Lower EXPECT thresholds are more 



r 
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stringent, leading to fewer chance matches being reported. Fractional values are 
acceptable. (See parameter E in the BLAST Manual), 

CUTOFF - Cutoff score for reporting high-scoring segment pairs. The default 
value is calculated from the EXPECT value (see above). HSPs are reported for a 
5 database sequence only if the statistical signilBcauce ascribed to them is at least as high 
as would be ascribed to a lone HSP having a score equal to the CUTOFF value. Higher 
CUTOFF values are more stringent, leading to fewer chance matches being reported. 
(See parametei S in the BLAST Manual). Typically, significanoe thresholds can be 
more intuitively managed using EXPECT. 

1 0 ALIGNMENTS - Restricts database sequences to the number specified for 

which high-scoring segment pairs (HSPs) are reported; the default limit is 50. If xnoxe 
database sequences than this happen to satisfy the statistical significance threshold for 
reporting (see EXPECT and CLITOFF below), only the matches ascribed the greatest 
statistical significance are reported- (See parameter B in the BLAST Manual). 

1 5 MA.TRIX - Specify an alternate scoring matrix for BLASTP, BLASTX, 

TBLASrtsT and TBLASTX. The default matrix is BLOSUM62 (Henikoff & Henikoff, 
1992)- The valid alternative choices include: PAM40, PAM120, PAM250 and 
IDENTITy . No alternate scoring matrices are available for BLASTN; specifying the 
M-^TRIX directi ve in BLASTN requests returns an error response. 

20 STRAND - Restrict a TBLASTN search to just the top or bottom strand of the 

database sequences; or restrict a BLASTN, BLASTX or TBLASTX search to just 
reading frames on the top or bottom strand of the queiy sequence. 

FILTER - Mask off segmems of the query seqwnce that have low 
compositional complesdty, as determined by the SEG program of Wootton & Fedeihen 
25 (1993) Ccmputers and Chemistry 17:149-163, or segments consisting of short- 

p«riodici1y internal repeats, as determined by the XNU program of Claveriie & States 
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(1993) Computers and Chemistry 17:191-201, or, for BLASTK, by the DUST program 
of Tatusov and Lipman (see ]iiip://www.iicl«.nlm.mh.gov). Filtering can eUmrnate 
statLsticaUy significant but biologically uninterestinE reports from the blast outpot 
(e.g., hits against common acidic-, basic- or proliae-rich regions), leaving the more 
5 biologically iatercsting regions of flie query sequence available for specific matching 
against database sequences. 

Low complexity sequence found by a filter program is substituted using the 
letter "N** in nucleotide sequence (e.g., *TO^N^)^^MNN^^^}NT^ 3ud the letter "X" in 
protein sequences (e.g., "XXXXXXXXX")- 

10 Filtering is only iipplied to the query sequence (or its translation products), not 

to database sequences. Default filtering is DUST for BLASTN, SEG for other 
programs. 

It is not unusual for nothing at all to be masked by SEG, XNU, or both, when 
applied to sequences in SWISS-PROT, so filtering should not be expected to always 

15 yield an effect Furthermore, in some cases, sequences are masked in their entirety, 

indicating that the statistical, significance of any matches repotted against the unfiltered 
query sequence should be suspect. 

NCBI-gi - Causes NCBI gi identifiers to be shown in the output, in addition to 
the accession aad/ot locus name. 

20 Most preferably, sequence comparisons are conducted using the simple 

BLAST search algorithm provided at htlp://www.nobl.nlm.nih.gov/BLAST. In some i 
embodiments of the present invention, no gap penalties are used vdien determining I 
sequence identily. 



1 
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Hybbidisation 

The present invcplioii also encompasses nocl^otide sequences that are capable 
of hybridising to the seqtieiices presented herein, or any fragment or derivative th«-cof, 
or to the complement of spy of flie above. 
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5 HybiidizatioiP. means a "process by vrfrich a strand of nucleic acid joins with a 

complonentary strand through base pairing"' (Coombs J (1994) Dictionary of 
Biotechnology, Stockton Press, New York NY) as well as the process of amplification 
as carried out in poli^iaerase chain reaction tedmologies as described in DiefiEcnbach 
C W and GS Dveksler (] 995, PGR Primer, a Laboratory Matmal, Cold Spring Harbor 
1 0 Press, Plainview NY). 

Hybridization conditions are based on the melting temperature (Tm) of the 
nucleic acid binding complex, as taught in Berger and Kimmel (1 987, Guide to 
Molecular Clonitig Techniques, Methods in Bnzywology^ Vol 152, Academic Press, 
San Diego CA), and confer a defmed "stringency" as explained below. 

1 5 Nucl eotide sequences of the invention capable of selectively hybridising to the 

nucleotide sequences presented hexeiti, or to their complement, will be geperally at least 
70%, preferably at least 75%, more preferably at least 85 or 90% and even more 
' preferably at Least 95% ox 98% homologous to the correspotiding nucleotide sequences 
presented herein over a region of at least 20, preferably at least 25 or 30, for instance at 

20 least 40, 60 or 1 00 or more conti^ous nucleotides. Preferred nucleotide sequences of the 
invention v^dll comprise regions homologous to SEQ ID NO: 1, 2, 4, or 6 preferably at 
least 70%, 80% or 90% and more preferably at least 95% homologous to one of the 
sequences. 

The temi "selectively hybridizable" means that the nucleotide sequence used as a 
25 probe it used under conditions where a target nucleotide sequence of the invention is 
fotmd to hybridize to the probe at a level significantly above background The 
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backgromd hybridizatioji may occur because of other nuclecrtide sequences present, for 
example, in the cDNA or genomic DNA library being screened In this event, 
background implies a level of signal generated by interaction between tlie probe and a 

non-specific DNA member of tbe library which is less than 10 fold, pnefeiably less than 
5 too fold as intense as the specific interaction Observed with'the target DNA. The intensity 

of interaction may be measured, for example, by radiolabelling thj& probe, e,g, with ^^P. 

Also included within tlie scope of the present invention are mableotide 
sequences that arc capable of hybridizing to the nucleotide sequences presented herein 
under conditions of Intermediate to maximal stringency. Hybridization conditions are 
10 based on the melting temperature (Tm) of the nucleic acid binding complex, as taught 
in Berger and Kimmel (1987, Guide to Molecular Cloning Techniques, Methods in 
Enz^'OTOlogy, Vol 152, Academic Press, San Diego CA), and confer a defined 
"stringency" as explained below. 

^4axiraum stringency typically occurs at about Tm-5°C (5°C below the Tm of 
15 the probe); high stringency at abo^t 5"C to lO^C below Tm; intermediate stringency at 
about lO^'C to 20°C below Tm; aixd low stringency at about 20*C to 25°C below Txu. 
As will be understood by those of skill in the art, *t ijiaximum stringency hybridi:2:ation 
can be used to identif>^ or detect identical nucleotide sequences while an intennediate 
(or low) stringency hybridization can be used to identify or detect similar or related 
20 nucleotide sequences. 

In a preferred embodiment, the present invention covers nucleotide sequences that 
can hybridise to one or more of the ConradL GPCR nucleotide sequences of the present 
invention under stringent conditions (eg. 65^C and O.lxSSC { IxSSC = 0- 15 M NaCl, 
0.015 M Naa Citrate pH 7,0). Where the nucleotide sequence of the invention is double- 
25 stranded, both strands of the dnpKex, eitlier individually or in combination, are 

encompassed by the present invention, mere the nucleotide sequence is single-stranded, 
it is to be understood that tiie complementary sequence of that nucleodde sequence is also 
included within the scope of the present inverntion. 
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The present mvOTtton also encompasses nucleotide sequences that are capable 
of hybridising to the sequences *at are complementary to th^ sequences presented 
herein, or any ftagment or derivative thereof. Likewise, the present in\'ention 
encompasses nucleotide sequences that are complementary to sequences that are 

5 capable of hybridising to the sequence of the presen* invention. These types of 

nucleotide sequences are examples of variant nucleotide scquotices. In this respect, the 
term "variaaf ' encompasses sequences that are complemexiiary to sequences that are 
capable of bydridising to the nucleotide sequences presented herein. Preferably, 
however, the term "variant" encompasses sequences that are complementary to 

1 0 sequences th^t are capable of hydri dicing under stringent conditions (eg. 65*C and 
0. IxSSC {1 xSSC = 0 J.5 M NaCl, 0-015 Nas citrate pH 7.0}) to the nucleotide 
sequences presented herein* 

Cix>NiNG OF Conrad GPCR and Homologtjes 

The present invention also eacompasses nucleotide sequences that are 
1 S complementaf>' to the sequences presented here, or any fragment or derivative thereof 
If the sequence is complementary to a fiagment thereof then that sequence can be used 
as a probe to identify and clone sinjilar GPCR ^quences in other organisms etc. 

The present invention tlius enables the cloning of Conrad GPCR, its 
homologues and other structuraUy or functionally related genes from human and other 

20 spedes such as mouse, pig, sheep, etc to be accomplished. Polynucleotides of the 
invention, which are identical or sufficiently identical to a nucleotide sequence 
contained in SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 6 or a 
firagment thereof, xpay be used as hybridization probes for cDNA and genomic DNA, 
to isolate partial ox full-length cDNAs and genomic clones encoding Conrad GPCR 

25 from appropriate libraries. Such probes may also be used to isolate cDNA md 

genomic clones of other genes (including genes encoding homologues and orthologues 
from species other than human) that have sequence simiiar ity, preferably high 
sequence similarity, to the Conrad GPCR geaie. Hybridization screening, cloning and 
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sequencing tedmiques are kiiovv:a to those of skill in the art and are described iiu for 
example, Saoibrook et al (supra), ■ 

Typically nxicleotide sequences suitable for use as probes are 70% identical, 
preferably 80% identical, more preferably 90% identical, even more preferably 95% 
5 identical to that of the referent. The probes generally will comprise at least 1 5 

nucleotides- Preferablyj such probes will have at least 30 nucleotides and may have at 
least 50 nucleotides. Particuliarly preferred probes will range between 150 and 500 
nucleotides, more particularly about 300 nucleotides* 

In one embodiment, to obtain a polyrmcleotide encoding a Conrad GPCR 
1 0 polypeptide, including homologues and orthologues from species other than human, 
comprises the steps of screening an appropriate library^ under stringent hybridization 
conditions a labelled probe having the SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID 
NO: 4 or SEQ ID NO: 6 or a fragment thereof and isolating partial or full-length 
cDNA and genomic clones containing said polynucleotide sequence. Such 
15 hybridizatioD. techniques are Avell known to those' of skill in the art. Stringent 
hybridization conditions are as defined above or alternatively conditions under 
overnight incubation at 42 degrees C. in a solutLon comprising: 50% formamide, 
5XSSC (150 mMNaCl, ISmM trisodium citrate), 50 mM sodium phosphate (pH7.6), 
5XDenhardt's solution, 10% dextran sulphate, and 20 micro gram/ml denatured, , 
20 sheaied salmon sperm DNA, followed by washing the filters in 0-lXSSC at about 65 
degrees 

Functional Assay for Conrad GPCR 

The cloned putative Conrad GPCR polynwcleotides may be verified by 
sequence analysis or functional assaj^s. For example, the putative Conrad GPCR or 
25 horaologue may be assayed for receptor activity as follows. Capped RNA transcripts 
from Linearized plasmid templates encoding the Conrad receptor cDNAs of the 
invention are synthesized in vitro witti RNA polymerases ui accordance with standard 
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proceditres. vftro transcripts are suspended in water at a final concentration of 0-2 
mg/izil. 0.^an lobes are lemoved from adult female toad^ Stage V defolliculated 
oocytes are obtaiiied, and RNA transcripts (1 0 ng/oocyte) are injected in a SO nl bolus 
using a microinjection apparatus. Two electrode voltage clamps arc us©d to measure 
5 the currents Srotn individiji^l X^/wpusr oocytes in response to agonist e:!£posuFe» 

Rjecordings are made in Ca^"^ firee Bardies medium at room temperature. 'Vh^ Xenopus 
system, may also be Msed to screen known ligands and tissue/cell extracts for activating 
ligands, as described in further detail b^low. 

Expression Assas^s for Coarfid GPCR 



DYOUNG PA^ 37/80 



34 



10 111 order to design useful therapeutics for treating Conrad GPCR.associated 

diseases, it is useful to determine the eKpressidn profile of Conrad (whether wild-type 
or a particular mutant). ThuSp methods known in the art msiy be used to determine the 
organs, tissues and cell types well as the developmental stages) in which Conrad is 
expressed- For examplcj, traditional or ""'electronic" Northerns may be conducted. 
1 5 Reverse-transcriptase PGR (RT-PCR) may also be employed to assay expression of the 
Conrad gene or mutant. More sensitive methods for determining the expression profile 
of Conrad include KNAse protection assays, as known in the art. 

Northern analysis is a laboratory technique used to detect the presence of a 
transcript of a gene and involves the hybridizatioti of a labeled nucleotide sequence to 

20 a membrane on which RNAs from a particular cell t>pe or tissue have been bound 
(Sambrook^ supra, ch, 7 and Ausubel, F. M, et al. supra, ch. 4 and 16.) Analogous 
computer techniques ("electronic Northerns") applying BLAST may be used to search 
for identical or related m.olecuies rn nucleotide databases such as GenBank or the 
LIFESEQ database (Incyte Phaixoaceuticals). This type of analysis has advantages in 

25 that they may be faster than multiple membrane-baised hybridizations. In addition; the 
SKQSitivitj' of the computer search c4n be modified to determine whether any particular 
match is categorized as exact or hcnixologons. 
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The polynucleotides and polypeptides of the present inveation, including the 

discovery of treatments and diagnostics to animal and human disease, as explained in 
fiirthet detail elsewhere in this document. 

S EXPEUESSION OF CONRAD GPCR POLYPIOTIDES 

The invention includes a process for producing a Conrad GPCR polypeptide. 
The method comprises in general culturtng a host ceU comprising a nucleic acid 
encoding Coniad GPCR poljijeptide, or ahomologue, variant, or derivative thereof , 
under suitable conditions (i,e,, conditions in whidi the Conrad GPCR polypeptide is 
10 expressed). 

hi order to express a biologically active Conrad GPCR, the nucleotide 
sequences encoding Conrad GPCR or homologues, variants, or derivatives thereof are 
inserted into appropriate expression vector, i.e., a vector which contains the necessary 
elemeaits for the transcription and translation of the inserted coding sequ£iice. 

1 5 Methods which are well known to those skilled in the ait are used to construct 

expression vectors containing sequences encoding Conrad GPCR and appropriate 
tianscriptional and translational control elements. These methods include in vitro 
recombinant DNA techniques, synthetic techniques, and in vivo genetic 
recombination. Such techniques are described in Sambrook. J. et al. (1989; Molecular 

20 doning, A Laboratory Manual, ch. 4, 8, and 16-17, Cold Spring Harbor Press, 

Plainview, N.Y.) and Ausubcl. F. M et al. (1995 and periodic supplements; Current 
Protocols in Molecular Biology, ch. 9, 13, and 16, John Wiley & Sons. New York. 
N.Y.). 

A variety of exiwessiow vector/host systems may be utilized to contam and 
25 express sequences encoding Conrad OPCIL These include, but aie not limited to, 
microorganisms such as bacteria transformed with recombinant bacteriophage. 
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plasmid. Or cosmid DNA expression vectors; yeast transfotmed yAi3i yeast expression 
vectors; insect cell systems infected with virus expression vectors (e.g., baculovirus); 
plant cell systems traB^formed wiA vims expression vectors (e.g., cauliflower mosaic 
virus (CaMV) or tobacco mosaic virus (TMV)) or with bacterial egression vectors 
5 (e.g., Ti or pBR322 plasmids); or animal cell systems- The invention is not limited by 
the host cell employed. 

The ^'control elements" or "regulatory sequences'' are those non-translated 
regions of the vector (i.e.. enhaiicets, promoters, and 5' and 3* untranslated regions) 
which interact \vith host cellular proteins to caixy out transcription and translation. 
1 0 Such elements may vary in their strength and specificity. Depending on the vector 

system and host utilized., any number of suitable transcription and traxislatian elements, 
including constimtive and inducible promoters, may be tised. For example^ when 
cloning in bacterial systems, inducible promoters such as the hybrid lacZ promoter of 
the BLUESCRIPT phagemid (Stratagene, La JoUa, Calif.) or PSPORTl plasmid 
15 (GIBCO/BRL), and the like, may be used. The bacuJovirus poLyhedrin promoter may 
be used in insect cells. Promoters or enhancers derived from the genomes of plant cells 
(e.g., heat shock, RUBISCO, and storage protein genes) or fi-om plant viruses (e.g., 
\'irai promoters or leader sequences) may be cloned into the vector. In mammalian cell 
systems., promoters jfrom mammalian genes or from mammalian viruses are preferable. . 
20 If it is necessary to generate a cell line tiaat contains multiple copies of the sequence 
encoding Conrad GPCR» vectors based on SV40 or EBV xnay be used with an 
appropriate selectable marker. 

In bacterial systems, a number of expression vectors may be selected 
depending upon the nse intended for Conrad GPCR. For example, when large 
25 quantities of Conrad GPCR axe needed for the induction of antibodies, vectors which 
direct high level expression of fusion proteins that are readily purified may be use± 
Such vectors include^ but are not limited to^ multifunctional E. coh cloning and 
expression vectors such as BLUESCRIPT (Stratagene), in which the sequence 
encoding Conrad GPCR may be ligated into the vector in frame with sequences for the 
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amino-terminal Met and the subsequent 7 residues of p-galactosidase so that a hybrid 
protein is produced, pIN vectors (Van Heefce, G. and S. M. Schuster (1989) J. Biol. 
Chem. 264:5503-5509), and the like. pGEX vectors (Promega, Madison, Wis.) may 
also be used to express foreign polypeptides as fusion proteins with glutathione S- 
5 transferase (G ST) . In geaieral, $tLch fusion proteins are soluble and can easUy be 
purified fiom lysed cells by adsorption to glutathione-agarose beads followed by 
elution in the presence of free glutathione. Proteins made in such systems may be 
designed to include heparin, tbrombin, or factor XA protease cleavage sites so that ihe 
cloned polypeptide of interest can be released from the GST moiet>'^ at will. 

10 In the yeast Saccharomyces cerevisiae, a number of vectors containing 

constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH, 
may be used. For review's, see AusubeL (supra) and Grant et al. (1987; Methods 
Enzymol. 153:516-544). 

In cases where plant expression vectors are used, the expression of sequences 
1 5 esncodmg Conrad GPCR may be driven by any of a number of promoters. For example, 
viral promoters such as the 35S and 19S promoters of CaMV may be used alone or in 
combination with the omega leader sequence fiom TMV. (Tafcamatsu, N. (1987) 
EMBO J. 6:307-311.) Alternatively, plant promoters such as the small subunit of 
RUBISCO or heat shock promoters may be used. (Coruzzi, G. et al. (1 984) EMBO J, 
20 3:1671-1680; Broglie. R. et al. (1984) Science 224:838-843; and Wmter, J. et al, 

(1991) Results ProbL Cell Differ. 17:85-105.) These constructs can be introduced into 
plant.ceUs by direct DNA transformation or pathogen-mediated transfection. Such 
techniques are described in a mmiber of generally available reviews. (See, for 
example, Hobbs, S, or Murry, L. E. in McGraw mil Yearbook of Science and 
25 Technology (1992) McGraw Hill, New York, N.Y.; pp. 191-196.). 

An msect system may also be used to express Conrad GPCR. For example, ia 
one such system, Ataographa cdtifornica nuclear polyhediosis virus (AcNPV) is used 
as a vector to express foteign genes in Spodoptera^giperda ceU$ or in mchoplusia 
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larvae. The sequences encoding Conrad GPCR may be cloned into a non-essential 
r^on of the virus, swh as th^ pplyheddn gene, and placed under control of the 
jjolyhedrin promoter. Successful insertion of Conrad GPCR \viU render tib^e polyhedrin 
gene inactive and produce recojnlrinant virus lacking coat protein. The recombinant 
5 viruses may then be used to iniectj for «tample, S. frugip^rda cells or Trichoplasia 
larvae ttt which Conrad GPCR may be expressed. (Engelhard, R K. et aL (1994} Proc. 
Nat. Acad. Sci. 91:3224-3227.) 

In mammalian bost cells, a number of viral-based expression systrais may be 
utilized- In cases where an adenovirus is used as an expression vecstor, sequences 
encoding Conrad GPCR may be ligated into an adenovirus transcription/translation 
complex consisting of the late promoter and tripartite leader sequence. Insertion in a 
non-essential El or E3 region of the viral genome may be used to obtain a viable virus 
which is capable of expressing Conrad GPCR in infected host cells, (Logan* J, and T. 
Shent (1984) Proc. Natl, Acad, Sci, 81:3655-3659.) In addition, transcriptioji. 
swhancers, such as the Rous sarcoma virus (RSV) enhancer, may be used to increase 
expression in mammalian host ceils. 

Thus, fox examplCj, the Conrad receptors of the present invention are expressed 
in either human embryonic kidney 293 (HEK293) cells or adherent dlifr CHO cells. To 
maximize receptor expression^ typically all 5* and 3' untranslated regions (UTR^) are 
20 removed from the receptor cDNA prior to insertion iato a pCDN or pCDNA3 vector. 
The cells are transfccfced witli individual receptor cDNAs by lipofactin and selected in 
tlie presence of 400 mg/ml G41S. After 3 weeks of selection, individual clones are 
picked and expanded for further analysis. HEK293 or CHO cells transfected with the 
vector alone serve as negative controls. To isolate cell lines stably expressing the 
25 individual receptors, about 24 clones are typically selected and analj^ed by Northern 
blot analysis* Receptor mRNAs axe generally detectable in about 50% of the G41 8- 
rcsistant clones analyzed. 



10 



15 
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Human artificial chromosonies (HA.Cs) may also be employed to deUver larger 
ftagmeats of DNA than can be contained and expressed in a plasmid. HACs of about 6 
kb to 10 Mb are constructed and delivered via conventional delivery methods 
(liposomes, polycationic amino polymers, or vesicles) for therapeutic purposes. 

5 Specific initiation sigwals may also be used to achieve more eflBcient. 

translation of sequences encoding Coiwad GPCR. Such signals inchide Ifae ATG 
initiation codon and adjacent sequences. In cases \s4iere sequences encoding Conrad 
GPCR and its initiation codon and upstream sequences are inserted into the 
appropriate expression vector, no additional transcriptional or translaiional control 
10 signals niay be needed. However, in cases wdiere only coding sequence, or a fta^ent 
thereof is inserted, exogenous transJational control sigaals including the ATG 
initiation codon should be provided. F\irthenPOre, tiie initiation codon should be in the 
correct reading frame to ensure translation of the entire insert. Exogenous translational 
elements and initiation codons may be of various origins, both natural and synthetic. 
1 5 The efficiency of expression may be enhanced by the inclusion of enhancers 

appropriate for the pai-ticular cell system used, such as those described in tlie literature. 
(Schaif, D. et al. (1 994) Results Probl. Cell DifTer. 20: 125-1 62.) 

In addition, a host cell strain may be chosen for its abihtj'^ to modulate 
expression, of the inserted sequences or to process the expressed protein in the desired 
20 fashion. Such modifications of the polypeptide include, but are not limited to, 

acetylation, caiboxylation, glycosylation, phosphorylation, lipidation, and acylation. 
Post-translational processing which cleaves a "prepro" form of the protein may also be 
used to faciUtate c0n«ct insertion, folding, and/or function; Different host cells which 
have specific cellul^ir machinery and characteristic mechanisms for post-translational 
25 activities (e.g., CHO,HeLa.MDCK,HBK293, and WI38), are available fix)m the 

American Type Culture Collection (ATCC, Bethesda, Md.) and may be chosen to 
ensure the correct modification and processing of the foreign protein. 
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For long tenn* high, yield prodiiction of reconibiadi^t proteins, stable expression 
is preferred. For example, cell lines capable of stably expressing Conrad GPCR can be 
transformed using expression vectors yAdckm^ ccmtab viral origins of replication 
and/or endogenous expressioo elements and a selectable marker gene on the same or 
5 on a separate vector. Following the rotroduction of tibie vector, cells m;^ be allowed to 
grow for about 1 to 2 days in mriched media before being switched to selective media. 
The p\irpose of the selectable jcaaricer is to confer resistance to selection, and its 
presence aUows growfh and recovery of cells which successfully express die 
introduced sequences. Resistant clones of stably transformed cells may be proliferated 
1 0 using tissue culmre techniques appropriate to the cell type. 

Any number of selection systems may be used to recover transfozmed cell 
lines^ These include, but are not limited to, the herpes simplex virus thymidine kinase 
genes (WLgler, &t al. (1 977) Cell 1 1 :223-32) and adenine phosphoribosyltr^sferase 
genes CLow3^ L et al. (1980) Cell 22:817-23), which can be employed intk" or apr' 

15 cells, respectively. Also, antimetabolite, antibiotic, or herbicide resistance can be used 
as the basis for selection. For example^ dhfi- confers resistance to methotrexiite 
(Wigler, M. et al, (1980) Proc. Natl. Acad, Sci. 77:3567-70); npt confers resistance to 
the araiiioglycosides neomycin and (Colbere-Garapin, F. et al (1981) J. Mol. 

BioL 1 50:1-14); and al$ or pat confer resistance to chlorsulfbron and phosphinotrioiji 

20 acet>'ltransferase, respectively (Murry, supra); Additional selectable genes have been 
described, for example, trpB, which allows cells to utilize indole in place of 
tryptophan, or hisD, wliich allows cells to utilize histinol in place of histidine. 
(Hartman, S. C. and R. C Mulligan (1988) Proc. NatL Acad. Sci. 85:8047-51.) 
Recently, the use of visible markers has gained popularity \\nM\ such markers as 

25 anthocyanins, p -glucuronidase and its substr^e GUS, and luciferase and its substrate 
luciferin. These markers can be used not only to identify transformants, but also to 
quantify tbe amount of transient or stable protein expression attributable to a specific 
vector system. (Rhodes* C, A. et al. (1995) Methods MoL Biol. 55:12^131.) 
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Although the pieSOTce/absence of marker gene expression suggests that the 
gene of interest is also present, the presence and expression of the gene may need to be 
confiraied. For example, if the sequence encoding Conrad GPCR is inserted wilhin a 
markerr gene sequencCj transformed cells containing sequences encoding Conrad 
5 GPCR can be identified by the absence of marker gene function. Ahematively, a 

marker getke can be placed in tandem wth a sequence encoding Conrad GPCR under 
the control of a single promoter. Expression of the marker gene in response to 
induction ot selection usuaOJy indicates expression of the tandem gene as wclL 

Alteroatively, host cells which contain the nucleic acid sequence encoding 
10 Conrad GPCR and express Conrad GPCR may be identified by a variety of procedutes 

known to those of sJdll in the art. These procedures include, but are not limited to, 
DNA-DNA or DNA-RNA hyloidizacions and protein bioassay or immttaoassay 
techniques which include membrane, solution, or chip based technologies for the 
detection and/or quantification of nnclelc acid or protein sequences. 
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15 The presence of pol>TiucIectide sequences encoding Conrad GPCR can be 

detected by DNA--DNA or DN A-KNA hybridization ot amplification using probes or 
fragments or fragments of polynucleotides encoding Conrad GPCR, Nucleic acid 
amplification based assays involve the use of oligonucleotides or oligomers based on 
the sequences encoding Conrad GPCR to detect traiisformants containing DNA or 

20 KNA encoding Conrad GPCR. 

A variety of protocols for detecting and measuring tb.e eKpression of Conrad 
GPCR, using either polyclonal or monoclonal antibodies specific for the protein, are 
known in the art. Examples of such techniques include enzyme-linked immunosorbeiit 
assays (ELISAs), xadioimmunoassays (TlIAs), and fluorescence activated cell sorting 
25 (FACS). A two-site, monoclonal-based immunoa&say utilizing monoclonal antibodies 
reactive to two non-interfering epitopes on Conrad GPCR is preferred, but a 
competitive binding assay may be employed. These and other assays are well 
described in the art, for example, in Hampton. R. et ah (1990; Serological Methods, ^ 



13/10/2801 16:40 +4402388719888 DN'OUNG PAGE 45/00 

P 12739GB Conrad ^ 

f . 42- 

Laboratoiy Maoual, Section rv, APS Press, St Paul, Miim,) and in Maddox, D. E. et 
al.(1983;J.Exp. Med. 158:1211-1216). 

A wide variety of labels and cQnjngadon teohniqxies are knowa by those skilled 
in the art and may be used in various nucleic acid and amino add assays* Means for 
5 . producing labeled hybridization or PGR probes for detecJting sequences related to 
polynucleotides encoding Conrad GPCR include oligolabeling^ nick translation, end- 
labeling, or PCR amplification using a labeled nucleotide. Alternatively^ the sequences 
encoding Conrad GPCR, or any fragments thereof, may be cloned into a vector for the 
production of an mRNA probe. Such vectors axe known in the art, are commercially 

10 available, and may be used to synthesize EINA probes in vitro by addition of an 

appropriate RN A polymerase such as T7, T3, or SP6 arid labeled nucleotides. These 
procedures may be conducted using a variety of commercially available kits, such a^ 
those provided by Pharmacia & Upjohn (Kalamazoo, Mich.), Promega (Madison^ 
Wis.), and U,S, Biochemical Corp. (Cleveland, Ohio). Suitable reporter molecules or 

1 5 labels which may be used for ease of detection include radionuclides* enzymes, 

fluorescent, dhemilmninescent or chromogciuc agents, as well as substrates, cofectors, 
uihibitors, magnetic particles^ and the like- 



Host cells transformed with nucleotide sequences encoding Conrad GPCR may 
be cultured under conditions suitable for the expression and recovery of the proteilX 

20 from cell culture. The protein produced by a transformed cell myay be located in the 

cell membrane, secreted or contained intracellulsxly depending on the sequence and/or 
the vector used. As will be understood by tliose of skill in the 3Tt, expression vectors 
containing polynucleotides which encode Conrad GPCR may be designed to contain 
signal sequences which direct secretion of Conrad GPCR through a prokaryotic or 

25 eukaryotic cell membrane. Other constructions may be used to join sequences 

encoding Conrad GPCR to nucleotide sequences encoding a polypeptide domain 
which will facilitate purification of soluble protein^. Such purification feciliiating 
domains mclude, but are not limited to, metal chelating peptides such as histidine- 
tryptophan modules that allow purification on immobilized metals, protein A domains 
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that allow purification on HnitiobilLzed inmiunoglobuUn. and the domam utilized in the 
FLAGS extensioii/afanity purification system (Immunex Corp., Seattle, Wash.). The 
inclusion of cleavable linker sequences, such as those specific for Factor XA or 
cnterckinase (In>itrogen, San Diego. Calif.), between the purification domain and the 
5 Conrad GPCR encoding sequence may be used to facilitate piiiificalion. One such 

expression vector provides for expression of a fusion protein containing Conrad GPCR 
and a nuolelc acid encoding 6 histidinc residues preceding a thioiedoxin or an 
enterokinase cleavage site. The histidinc residues fecilitate purification on 
immobilized metal ion affinity chromatography (IMIAC; described in Por3(th, I. et al. 
10 (1992)Prot. Exp. Purif 3: 263-281), while the etiterokinase cleavage site provides a 
meani for purifying Conrad GPCR from the f^on protein. A discussion of vectors 
which contain ftision proteins is provided in Kroll, D. J. et al. (1993; DNA Cell Biol. 
12:441-453). 



Fragments of Conrad GPCR may be produced not only by recombinant 
15 production, but also by direct peptide synthesis using solid-phase techniques. 

(Merrifield J. (1963) J. Am. Chem. Soc 85:2149-2154.) Protein sj-nthesis may be 
performed by manual techmques or by automation. Automated synthesis may be 
acliieved, for ejcample, using the Applied Biosystems 43 1 A peptide synthesiier 
(PerkinEhner). Various fragments of Conrad GPCR may be synthesized separately 
20 and then combined to produce the fiall length molecule. 



Biosensors 

The Conrad polypeptides, nucleic acids, probes, antibodies, expression vectors 
and Uganda are useftd as (and for the production of) biosensors. 

According to Aizawa iim). Anai Chem. Symp. 17: 683, a biosensor is 
25 defined as being a unique combination of a receptor for molecular recognition, for 
example a selective layer with immobili2»d antibodies or receptors such as a Conrad 
G-protein coupled receptor, and a tiai»sducer for transmitting the values measured. One 
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group of such, biosensors wiU deteist the change vtfhich is caused in the optical 
properties of a surface layer due to the interactioB of the receptor wth the suiroimding 
raedixan. Among such techniques omy be mentioned especially ellipso-metry and 
surface plasmon resonance. Biosensors incorporating Conrad may be used to detect tiie 
presence or level of Conrad ligends, for example, nucleotides such as purines or purine 
analogues, or analogues of these ligands. The construction of such biosensors is well 
known in the art. 

Thus, cell lines expressing Conrad receptor may be used as reporter systems for 
detection of ligands such as ATP via receptor-promoted fomiation of [3H]mositoI 
phosphates or Other second messengers (Watt et al.. 1998, J Biol Cft&m May 
29:273(22): 14053-8), Rcccptor-Iigand biosensors are also described inHoffinan et al., 
2000, Froc Natl Acad Set USA Oct 10;97(21): 1121 5^20, Optical and other biosensors 
comprising Comad may also be used to detect the level or presence of interaction with 
G-proteins and other proteins, as described by, for example, Figler et al, 1997, 
Biochemistry T>QQ23'.^6(5iyA62iS-99 and Sairio et al., 2000, -Wo? Cell Biol 2000 
Jnl;2a(14):5 1 64-74). SensOr units for biosensors are described in, for example, US 
5,492,840, 

Screening Ass ays 

The Conrad GPCR polypeptide of the present invewtioii, including 
homologuesj variants, amd deri^'atives, whether natural or recombinant, may be 
employed in a screening process for compounds which bind the receptor and which 
activate (agonists) or inhibit activation of (antagonists) of Conrad. Thus, polypeptides 
of the invention may also be u^d to assess the binding of small molecule substrates 
and ligands in, for example, cells, cell-ftee preparations, chemical libraries, and natuial 
product mixtitres. These substrates and ligands may be natural substrates and ligands 
or may be structural or functional mimetics. See Coligan et al.. Current Protocols m 
Immunology l(2):ChapteT 5 (1991). 
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Conrad GPCR polypeptides are lesponsible for many biological itmotions, 
including many pathologies. Accordingly, it is desirous to find compounds and drugs 
which stimulate Comad GPCR on the one hand and which can inhibit the fonction of 
Conrad GPCR on the other hand. In.general. agonists and ajitagonists are employed for 
5 therapeutic and prophylactic purposes for such coadidons as uifections such as 

bactefial, fungal protozoan and viral infections, paiticulariy infections caused by HTV- 
1 or HrV-2; pain; cancers; diabetes, obesity; anorexia; buUmia; asthma; Parldnson's 
disease; thrombosis; acute heart failure; hypotension; hypertension; erectile 
dysfunction; urinary retention; metabolic bone diseases such as osteoporisis and osteo 
10 petrosis; angina pectoris; myocardial infarction; ulcers; asthma; allergies; ihemnatoid 
artbritis; inflammatory bowel disease; irritable bowel syndrome benign prostatic 
hypertrophy; and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or GiUcs dela Touretf s syndrome. 

1 5 In particular, agonists and antagonists of Conrad GPCR may be used to treat or 

prevent long QT syndiome-4 with sinus bradycardia disease, mental health w6llness-2 
disease, psoriasis or susceptibility to psoriasis, dentin dysplasia, typ^ II disease and 
neutropenia, neonatal alloimmune disease. 

Rational design of candidate compounds likely to be able to interact with 
20 Conrad GPCR protein may be based upon structural studies of the molecular shapes of 
a polypeptide according to the invention. One means for determining which sites 
interact with specific other proteins is a physical stmcture detemaination, e.g.. X-ray 
crystallography or two-dimeosional NMR techniques. These will provide guidance as 
to -which amino acid residues form molecular contact regions. For a detailed 
25 description of protein stmctural determiixation, see, e.g., Blundell and Johnson (1 976) 
Protein Crystallogrof^, Academic Press, New York. 

An alternative to rational design uses a screeuing procedure which involves in 
gaieral producing appropriate cells vMch express the Conrad receptor polypeptide of 
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the present invCTtioii on the surface thereof! Suoh cells inchide cells ficom animals, 
yeast, Drosophila Ot E. coli. Cells e?q>resang the 3fece|>tor (or ceU membrane 
coiiiaming the eocpressed receptor) are then contacted with a test compovmd to observe 
binding, or stimulation or inhibition of a functional response. For example, Xenopus 
5 oocytes may be injected with Conrad mBJUA or polypeptide, and cuxreixts induced by 
exposure to test compotmds measured by use of voltage clamps measured, as described 
, in further detail elsewhere. . 

Furthermore, inicToph5rsio.ttietric assays may be employed to assay Conrad 
receptor acti-vity. Activation of a wide variety of secondary messenger sysftans results 

10 in ejctrusion of small amounts of acid from a ceU. The acid formed is largely as a result 
of the increased metabolic acti\'ity required to fuel the intracellular signallmg process. 
The pH changes in the media surrounding the cell are very small but are detectable by, 
for example, the CYTOSENSOR microphysiometer (Molecular Devices Ltd, Menlo 
Park, Calif). The CYTOSENSOR is thus capable of detecting the activation of a 

1 5 receptor which is coupled to an energy utilizing intracellular signaling pathway swh as 
the O-protein coupled receptor of the present invention. 

Instead of testing each candidate compound individually lAdth the Conrad 
receptor, a library or bank of candidate ligands may advantageously be produced and 
screened. Thus, for example, a bank of over 200 putative receptor ligands has been 

20 asscnibled for screening. The bank comprises : transmitters, hormones and chemokines 
known to act via a human seven ttansmembrane (71M) receptor; naturally occurring 
comjjounds which may be putative agonists for a human 7TM receptor, non- 
mammalian, biologically active peptides for which a mammalian counterpart has not 
yet been identified; and compounds not found in nature, but which activate 7TM 

25 receptors with unknown natural Uganda. This bank is used to screen tiie receptor for 
known li^nds, using botia fiinctional (i.e. calcium, cAMP, naicrophysiometa:. oocyte 
electrophysiology, see elsewhere) as well as binding assays as described in farther 
detail elsewhere. However, a large number of mammalian receptors exist for which 
theire remains, as yet, no cognate activating ligand (agonist) or deactivating ligand 



r 
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(antagonist). Thus, active ligands for these receptors may not be ipcluded withm the 
Ugands hanks as identified to date. Accordingly, iheComad receptor of the invention is 
also functionaUy screened (using calcium, cAMP> microphysioineter, ooyte 
electrophysiology, etc., fijnctional screens) agjiinst tissue extr?uits to identify natural 
5 Ugands. Extracts that prodwc positive functional responses can be sequentially 

subftactionated, with the fractions being assayed as described here, until an activiling 
ligand is isolated and identified. 

7TM receptors which are estpressed in HEK 29S cells have been shown to be 
coupled functionally to activation of PLC and calcium mobilization and/or cAMP 
10 stirriTzation or inhibition. One screening technique therefore includes the use of ceUs 
which express the Conrad GPCR receptor of this invention (for example, transfected 
Xenopus oocytes, CHO or HEK293 cells) in a system which measures extiscellular pH 
or intracellular calcium changes caused by receptor activation. In this technique, 
compounds may be contacted with cells expressing the receptor polypeptide of the 
15 present invention. A second messenger response, e.g., signal ttansduction, pH changes, 
or changes in calcium level, is then measured to deteraiine whether the potential 
compound activates or inhibits the receptor. 

In such BKperiments, basal calcium levels in the HEK 293 cells in receptor- 
transfected or vector control cells aie observed to be in the normal, 100 nM to 200 nM, 
20 range. HEK 293 cells expressing Conrad GPCR or recombiaiant Conrad GPCR are 
loaded with fiira 2 and in a single day more than 1 50 selected ligands or tissue/cell 
extracts are evaluated for agonist induced calcium mobilization. Similarly, HEK 293 
tells expressing Conrad GPCR or recombinant Conrad GPCR are evaluated for the 
stimulation or inhibition of cAMP production using standard cAMP quantitation 
25 assays. Agonists presenting a calcium transient or cAMP flxtctuation are tested in 
vector control cells to determine if the response is unique to the transfected cells 
expressing receptor. 
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Another metliod involve* scteemng for receptor inhibitQis by detenmning 

» 

inhibition cx stimulation of Conrad receptor-mediated cAMP and/or adenylate cyclase 
accumuladoxu Such a method involves transacting a ^ikEiryotic cell with the receptor 
of this invention to express the receptor on die cell surface. The cell is then c:q>osed to 
5 potential antagoaists in the paresence of the rector of this invention. The amount of 
cAMP accumulation is then measured. If the potratial antagonist bind$ tie receptor, 
and thus inhibits receptor binding, the levels of receptor-mediated cAMP, or adenylate 
cyclase, activity will be reduced or increased 
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Another method for detecting agonists or antagonists for the receptor of the 
10 present invention is the yeast based technology as described in U.S. Pat No, 
5,482,835, incoiporated by reference hcrciDu 



Where the candidate compounds are proteinSj in particular antibodies or 
peptides^ libraries of can.dida;te compounds may be screened xising phage display 
techniques. Phage display is a protocol of molecular screening which utilises 

15 recombinant bacteriophage. This technology involves transforming bacteriophage with 
a gene that encodes one compound from the library of candidate compounds, such that 
each phage or phagemid expresses a particular candidate compoxmd. The transformed 
bacteriophage (wliich preferably is tethered to a solid support) expresses the 
appropriate candidate compound and displays it On their phage coat. Specific candidate 

20 compounds which ^c capable of bindLcg to a polj'peptide or peptide of the invention 
are enriched by selection strategies based on af5nit>^ interaction. The successful 
candidate agents are then characterised. Phage display has advantages over standard 
afifimty ligand screening technologies- The phage surfiace displays the candidate agent , 
in a three dimensional configuration, more closely resemblrog its naturally occujjing 

25 . confonnati.on. This allows for more specific 3nd hi^er affinity binding for screening 
purposes. 

Another method of screening a library of compounds utilises eukaryotic or 
jffokaiyotic host cells which are stably transformed with recombinant DNA molecidcs 
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expressing ^ library of compounds. Sudi wUs> either in viable or fixed form, can be 
used for standard binding-partaer assays. See also Parce etal. (1989) Science 246:243- 
247; and Owicld et al (1990) Proc. Nafl Acad. Sci. USA 87;4007.4011, wliich 
describe sensitive methods to detect cellular responses. Competitive assays are 
particularly useful* where the cells expressing the librarj' of oompounds are contacted 
or incubated with a labelled fltfitibody known to bi3id to a Conrad polypeptide of the 
present invention, such ^^I-antibody, and a lest sample such as a candidate 
compound whose binding affmity to the binding oompositton is being ineasured. The 
bound and free labelled binding partners for the polypeptide are then separated to 
assess the degree of binding. The amount of test sample bound is inversely 
proportional to the amoimt of labelled antibody binding to 1he polypeptide. 



15 



20 



25 



Any one of mmieroxis techniques can be used to separate bound from fiee 
binding partners to assess tbe degree of binding. This separation step could typically 
involve a procedure such as adhesion to filters follov^^ed by washing, adhesion to 
plastic following by washing, ox centtifugation of the cell membranes. 



fiomi 



Still another approach is to use solubilized, 
pol^T^eptide or peptides, for example ei^itracted 
prokar>'Otic host cdlS- This allows for a 
of increased specificity, the ability to automate, 



raipurified or solubilized purified 
transformed eukaryotic or 
moLecijlar'' binding assay with the advantages 
;md high drug test throughput. 



new< 



and 



Another technique for candidate 
which provides high throughput screening for 
affinity^ e.g., to a polypeptide of the invention. 
International Patent application no. WO 84/03564 
published on September 13 1984. First large 
compounds are synthesized on a solid substrate, 
appropriate surface; see Fodor et cil (1991). The 
solubilized polypeptide of the invention and 



corapoujnd screening involves an approach 

compounds having suitable binding 
is described in detail in 
(Commonwealth Serum Labs.), 
nuimibers of different small peptide test 
e.g., plastic pins or some other 
11 all the pins axe reacted with 

.. The next step involves detecting 



waihed. 
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boiuod polypeptide. Compounds which interact specifically with the polypeptide will 
llius be identified. 

Ligand binding assays provide a direct method for ascertaining receptor 
pharmacology and ate adaptable to a high throughput format. The purified ligand for a 
5 receptor may be radiolabeled to high specific activity (50-2000 Ci/mmol) for binding 
studies. A deterpaination is then made that the process of radiolabeling does not 
diminish the activity of the ligand towards its receptor. Assay conditions for bufTerSp 
ions, pH and other modulators such as nucleotides are optimized to establish a 
workable signal to noise ratio for both membrane and whole cell receptor sources. For 
1 0 these assays, specific rec^tor binding is defined as total associated radioactivity 

minus the radioactivity measured in the presence of an excess of unlabeled competing 
ligand. Where possible^ more than one competing ligand is used to define residual 
nonspecific binding. 

The assays may simply test binding of a candidate compound wherein 
15 adhere».ce to the c^lls bearing the receptor is detected by means of a label directly or 
indirectly associated with the candidate compourid or in an assay invoMng 
competition with a labeled competitor. Further, these assays may test whether the 
candidate compound results in a signal generated by activation of the receptor, using 
detection systems appropriate to the cells bearing the receptor at thejr surfaces. 
20 Inhibitors of activation are generally assa^^ed in the presence of a known agonist and 
the effect on activation by the agonist by the presence of the candidate compound is 
observed. 

Further, the assays may simply comprise the steps of mixing a candidate 
compound with a solution containing a Conrad GPCR polypeptide to form a mixture, 
25 measuring Conrad GPCR acti^dty in the mixture, and comparing the Conrad GPCR 
activity of the mixture to a standard. 
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The Conrad GPCR cDN A, protein and antibodies to the protein may also be 
used to configme assays fbr detecting the effect of added compoimds on the 
production of Conrad GPCR raKNA and protein in cells. For example, an EHSA may 
be constructed for measuring secreted or cell associated levels of Conrad GPCR 
5 protein using jsnoooclonal and polyclonal antibodies by standard methods known in the 
art, and this can be used to discover agents whic* may inhibit or enhance the 
production of Conrad GPCR (also called antagonist or agonist, respectively) firom 
suitably manipulated cells or tissues. Standard methods for conducting screeaiing 
assays are well understood in the art. 

10 Examples of potential Conrad GPCR antagonists include antibodies or, in. some 

cases, nucleotides and their analogues, including purines and purine analogues, 
oligonucleotides or proteins which are closely related to the ligand of the Conrad 
GPCR, e.g-, a fragment of the ligand, or small molecules which bind to the receptor 
but do not elicit a response, so that the activity of the receptor is prevented. 

15 The present invention therefore also provides a compo und capable of binding 

specifically to a Conrad polypeptide and/or peptide of tfae present invention. 

The term "compound" refers to a chemical compound (naturally occurring or 
sj-nthesised), such as a biological raacromolecule (e.g., nucleic acid, protein, non- 
peptide, or organic molecule), or an extract made from biological materials such as 
20 bacteria, plants, fungi, or animal (particularly mammalian) cells or tissues, or even an 
inorganic elemeut or molecule. Preferably the compound is an antibody. 

The materials necessary for such screening to be conducted may be packaged 
into a scfeening kit Such a screening kit is useful for identifying agonists, antagonists, 
ligands, receptors, substrates, enzymes, etc. for Conrad GPCR polypeptides or 
25 compounds which decrease or enhance the production of Conrad GPCR polypeptides. 
The screening kit comprises: (a) a Conrad GPCR polypeptide; (b) a recombinant cell 
expressing a Conrad GPCR polypeptide; (o) a ceU membrane expressing a Comad 
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GPCR polypeptide; or (d) antibody to a Conrad GPCR polypeptide. Ttie scxe«omg kit 
may optionaU3' oompiise instmctiojis for use, 

TRANSGE^fIC ANIMAIJS 

The present invention fiirda^ encompasses transgenic animals capable of 
5 expressing natural ot recombinant Conrad GPCR, or a homologue, variant oi 

derivative, at elevated or reduced levels compared to the normal expression level. 
. Included are transgenic animals ("Conrad ^knockout*'s) whidi do not express functional 
Conrad receptor as a result of one or jsaore loss of flmction mutation3j including a 
deletion, of the Conrad -gene. Preferably, such a transgenic animal is a non-human 
10 mamrtiflU such as a pig^ a sheep or a rodent Most preferably the transgenic animal is a 
mouse or a rat Such transgenic animals may be used in screening procedwe$ to 
identify agonists and/or antagonists of Conrad GPCR, as well as to test for their 
efficacy as treatments for diseases in vivo. 

For example, transgenic animals that have been engineered to be deficient in 
15 the production of Conrad GPCR may be used in assays to identify agonists and/or 
antagonists of Conrad GPCR. One assay is designed to evaluate a potential drug (aa 
candidate ligand or compound) to determine if it produces a physiolopcal response in 
the absence of Conrad GPCR receptors. This may be accomplished by administering 
the drug to a transgenic animal as discussed above, and then assaying the animal for a 
20 particular response. Although any physiological parameter could be measured in this 
assay, preferred responses include one or more of the following: changes to disease 
resistanjce; altered inflamniator>^ responses; altered tumour susceptabilit>^: a change in 
blood pressure; neovascularization; a change in eating behavior; a change in body 
weight; a change in bone density; a change in body temperature; insulin secretion; 
25 gonadotropin secretion; nasal and bronchial secretion; vasoconstriction; los$ of 
memory; anxiety; hyporeflexia or hyperreflexia; pain or stress responses. 



r 
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Tissues derived from the Conrad knockout animals niay be used in receptor 
binding assays to detenxiinfi whether the potential drug (a candidate Kgand or 
compound) binds to the Conrad receptor. Such assays can be conducted by obtaining a 
first receptor preparation from the transgenic jojimal engineered to be deficient in 
5 Conrad receptor production and a second receptor preparation firom a source known to 
bind any identified Cejiifad ligands or compounds. In general, flie first and second 
receptor preparations will be similar in all respects except for the source from which 
. they ^ obtained. For example, if brain tissue from a transgenic animal (such as 

described above and below) is used in an assay, comparable brain tissue from a normal 
1 0 (wild t)T>e) animal is used as the source of the second receptor preparation. Each of the 
receptor preparations is incubated with a ligand known to bind to Conrad receptors, 
both alone and in the preseaice of the candidate ligand or compound. Preferably, the 
candidate ligand or compound will be examined at several differ^-t concentrations. 

The extent to which binding by the known ligand is displaced by the test 
15 compound is determined for both the first and second receptor preparations. Tissues 
derived from transgenic animals may be used in assays directly or the tissues may be 
processed to isolate membranes or membrane proteins, which are themselves used in 
the assays. A preferred transgenic animal is the mouse. The ligand may be labeled 
using any means compatible \vith binding assays. This would include, without 
20 limitation, radioactive, enzjTnatic, fluorescent or chemiluminescent labeling (as well 
as other labellii^g techniques as described in further detail above). 

Fmtlwmore, antagonists of Conrad GPCR receptor may be identified by 
administering candidate compounds, etc, to wild type animals expressing functional 
Conrad, and animals identified which exhibit any of the phenot>'pic characteristics 
25 associated with reduced or abolished expression of Conrad receptor function. 

Detailed methods for generating non-human transgenic animal arc described in 
further detail below. Transgenic gene constructs can be introduced into the gerai lin^ 
of an animal to make a transgenic mammal. For example, one or several copies of the 
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cotistnict may be incoipoiated into the genome of a mammaliaa embryo by standard 
tmisgenic techiniques. 

Iq an exemplary embodiment, fhe traosgenic non-human nniiTials of tbfi 
inveation are produced by uxfcroducing transgenes into the getmline of the noPrhnman 
5 animal. Embryonal target cells at various developmental stages can be U3ed to 
introduce transgenes. Different methods are used dqjending on the stage of 
development of the embryonal tiarget oeM. The specific line(s) of any animal used to 
pmctice this invention are selected for geiaefal good health, good embryo yields, good 
pronuclear visibility in tihie embryo, and good reproductive fitness. In addition, the 
1 0 haplotype is a signrGcant factor. 



PA(^ 57/88 



Introduction of die transgene into the embryo can be accomplished by any 
means known in the art such as, for example^ microinjection, electroporatioji, or 
lipofcctiott. For example, the Conrad receptor transgene can be introduced into a 
mammal by microinjection of the construct into the pronuclei of the fertilized 
1 5 mammalian egg(s) to cau se one or more copies of the construct to be retained in the 
cells of the developing mammal(5). Following introduction of the transgene construct 
into the fertilized egg> the egg may be incubated in vitro for varying amounts of time, 
or re implanted into the surrogate host^ or both. In vitro incubation to maturity is within 
the scope of this inventioti. One corranon meflhod in to incubate the embryos in vitro 
20 for about 1 -7 daySj depending on the species, and then reimplant tiiem into the 
surrogate host. 

The progeny of the transgenically manipulated embryos can be tested for the 
presence of the construct by Southern blot analysis of the segment of tissue. If one or 
more copies of the exogenous cloned construct remains stably integrated into the 
25 genome of such transgenic embryo$> it is possible to establish permanent transgenic 
mammai Lines carrying tihe transgemcally adxied construct- 
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The litters of traDSgcmcally altered mammals can be assayed after birth for the 
incorporation of Hie oonstruct into the genome of the offspring. Preferably, tiiis assay 
is accomplished by hybridizing a probe corresponding to the DNA sequence coding 
for die desired recombinant protein product or a segment thereof onto chromosomal 
5 material from the progeny. Those maimnaKan progeny found to contain at least one 
copy of the construct in their genome are grown to maturity. 

For the puiposeiS of this invention a zygote is essentially the foitnation of a 
diploid cell which is capable of developing into a complete organism. Generally, the 
zj'gote will be comprised of an egg containing a nucleus formed, either naturally or 
10 artificially, by the fusion of two haloid nuclei from a gamete or gametes. Thus, the 

gamete nuclei must be ones wWch are naturally compatible, i.e., ones which resuk in a 
liable zygote capable of undergoing differentiation and developing into a functioning 
• organism. Generally, a euploid zygote is preferred. If an anei^loid zygote is obtained, 
then tlie number of chromosomes should not vary by more than one with respect to the 
1 5 euploid nUittber of the organism from which either gamete originated. 

In addition to similar biological considerations, physical ones also govern the 
amount (e.g., volume) of exogenous genetic material which can be added to the 
nucleus of the zygote cr to the genetic material which forms a part of die zygote 
nucleus. If no genetic material is removed, tlien the amount of exogenous genetic 
20 material which can be added is limited by the amount which will be absorbed without 
being physically disruptive. Generally, tlie volume of exogenous genetic material 
inserted will not exceed about 10 picoliters. The physical effects of addition must not 
be so great as to physicaUy destroy the viabDity of the zygote. The biological limit of 
the number and variety of DNA sequences will vary depending upon the particular 
25 zygote and functions of the escogenous genetic material and will be readily apparent to 
one sJdUed inlhe ait, because the gcmetic material, including the exogenous genetic 
material, of the resulting zygote must be biologically capable of initiating and 
maintiming the differentiation and development of the zygote into a functional 
organism. 
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The number of copies of the transgene constructs which are added to the zygote 
is depffideat upon the total amount of exogenous genestic material added and will be 
the amount which enables the genetic transformation to occur. Theoretically only one 
copy Ls required; however, generally, numerous copies are ctilizedj, for eac3mple, 
5 1 ,000-20,000 copies of the transgene construct, in ordo: to insure that one copy is 

factional. As regards the present invention, there will often be an advantage to having 
more than one ftmotioning copy of each of the inserted exogenous DNA sequences to 
enhance the phenotypic c;?i;pression of the exogenous DNA sequences. 

Any teclinique which allows for the addition of the exogenous genetic material 
10 into nucleic genetic material c3n be utilized so long as it is not destructive to the cell, 
nuclear membrane or other e?dsting cellular or genetic structures. The exogenous 
genetic material is pjeferentially inserted into th« nucleic genetic material by 
microinjection. Microiinjection of cells and cellular structures is known and is used in 
the art. 

15 Reimplantation is accomplished using standard methods. Usually, the surrogate 

host is anesthetized, and the embryos are inserted into the oviduct The number of 
embryos implanted into a particular host will var>' by species, but will usually be 
comparable to the number of off spring the species riaturally produces. 

Ti^sgenic ojBfspring of the surrogate host may be screened for the presence 
20 and/or expression of the ttansgene by any suitable method. Screening is often 
accomplished by Southern blot or Northern blot analysis, using a proba that is 
complementary to at least a portion of the transgene. Western blot analysis using an 
antibody against the protein encoded by the transgene may be employed as an 
alternative or additional method for screening for the presence of the transgene 
25 product Typically, DNA is prepared from tail tissue and analyzed by Southern 

analysis or PCR for the transgene. Alternatively, the tissues or ceUs believed to express 
the transgene at the highest levels are tested for the presence and expression of the 
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20 



25 



although any tissues Or cell types may te 



tramgene using Southem analysis or PCR, i 
used for this analysis. 



Alternative or additional metoods for evaluating tiic presence of the transgene 
include, without limitatioD, suitable biochemical assays such as enzyme and/or 
ixmnunologicaJ assays, histological stains for particular roarker or enzyme activities, 
flow cjtomettic analysis, and the like. Analysis of the blood may also be useful to 
detect the presence of the transgene product in the blood, as well as tt> evaluate the 
effect of tbe transgene on the levels of various types of blood cells and odier blood 
constituents- 
Progeny of the transgenic animals may be obtained by mating the transgenic 
animal with a suitable partner, or by in vitro feitil ^tion of eggs and/or sperm obtained 
■from the transgenic animal. Where mating \vi± a partner is to be performed, the 
partner may or may not be transgenic and/or a knockout; where it is transgenic, it may 
contain the same or a different transgene, or both, 
parental line. "Where in vitro fertilization is used, 

implanted into a surrogate host or incubated in vi ro, or botii. Using eitiier method, the 



Alternatively, the partner may be a 
;he fertilized embrj'o may be 



progcmy may be 'evaluated for the presence of the 
above, oi other appropriate methods 



trsmsgene xising methods described 



The transgenic animals produced in accoriance with the present invention will 
include exogenous genetic material. As set out alove, the exogenous genetic materia] 
will, in certain embodiments, be a DNA sequenci which rc$.ilts in the production of a 
Coraad GPCR receptor. Further, in such embodunents the sequence will be attached to 
a transcriptional control element, e.g.. a promoter, which preferably allows the 
expression of the transgene product in a specific ype of cell. 



Retroviral infection can also be used to 
animal. The developii^ aon-human «nbfyo can 
stage. During this time, the blastomeres can be 



taxj 



introduce transgene into a non-human 
3e cultured in vitro to the blastocyst 
gets for retroviral infection (Jaenioh, 
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15 



20 



R. (1976) FNAS 73:1260-1264). Efficient infcctioL of die blastomeres is obtained by 



(Manipulating the Mouse Embryo, 
, Cold Spring Harbor, 1986). The 



enzymatic treatment to remove the «»na pelluoida ( 
Hogan eds. (Cold Spring Harbor Laboratorj' Press, 

viral vector system used to introduce the tr^nSgeae is typically a repUcation-defective 
retrovirus oairying the tiansgene (Jahner et al. (19 15) PNAS 82:6927-693 1; Van d«r 
Putten et al. (1985) PNAS 82:6148-6152). Tnmsfiction is easily and efficiently 
obtained by cultaring iha blastomeres. on a monolayer of virus-producing ceUs (Van 
der Putten, supra; Stewart et al. (1987) EMBO J. 6:383-388). Alternatively, infection 
can be p^ormed at a later stage. Virus or vinis-p -oduciDg cells can be injected into 
the blastoooele (Jahner et al. (19S2) Nature 298:623-^28). Most of the founders will be 
mosaic for Ae transgeue since incorporation ocou :s only in a subset of the ceUs which 
formed the transgenic non-human animal. Furthei , the founder may contain various 
retroviral insertions of the tiansgene at different positions in the genome which 
generally will segregate inlhe of&pring. In additim, it is also possible to introduce 
transgenes into the germ Une by intrauterine retroviral infection of tlie midgestation 
eTiibrjr-o (Jahner et al. (1982) supra). 

A third type of tai'get cell for transgeoe introdnctioii is the einihryonal stein c^^^ 
(ES). ES cells are olstained ficom pre-implantation embr>'05 cultured in vitro and fused 
mth embr^'os (Evans et al. (1981) Nature 292:15|-156; Bradley et al. (1984) Nature 
309:255-258; Gossler et al. (1986) PNAS 83: 90^5-9069; and Robertson et al. (1986) 
Nature 322:445-448). Transgenes can be efficiently introduced into the ES cells by 
DNA transfection or by retrovirus-mediated transduction. Such traflsfonned ES ceUs 
can thereafter be conabined wi& blastocysts from a non-human animal. The ES cells 
thereafter colonize Hie embryo and contribute to ke geim line of the resulting chimerio 
25 animal. For review see Jaeoisch. R- (1988) Scien-w 240: 1468-1474. 



We also provide non-hrnnan transgenic animals, where the transgenic animal is 
characterized by having an altered Coutad gene, preferably as described above, as 
models for Conrad reenter fimction. Alterations 



to the gene include deletions or other 



loss of function mutations, introduction of an exogenous gene havmg a nucleotide 
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sequence with targeted or rzndom mutations, introduction of an exogenous gene from 
toother species, or a combination thereof. The transgeoic aninials may be either 
homozygous or heterozygous for the alteration. The animals and ceUs derived 
therefrom are usefid for screening biologically active agents that may modulate 

5 Conradreceptor functioiiu The screening methods are of partxcular use fot determining 
tlie specificity and action of potential therapies for infections such as bacterial, fungal, 
protozoa and viral infections, particularly mfections caused by.HIV-l or HlV-2; pain; 
cancers; diabetes, obesity; anorexia; hulinlia; asthnva; Parkinson's disease; thrombosis; 
acute heart failtire; hypotension; hypertension; erectile dysfimction; luinaiy retenUon; 

1 0 metabolic bone diseases such as osteoporisis and osteo petrosis; angina pectoris; 

myocardial jjifarction; ulcers; astlima; allergies; rheumatoid arthritis; inflammatory 
bowel disease; irritable bowel syndtome benign prostatic hypertrophy; and psychotic 
and neuroiogicaL disorders, including anxiety, schizophi^nia, manic depression, 
delirium, dementia, severe mental retardation and dyskinesias, such as Huntmgton's 

1 5 disease or GiUe* dela Tourett's syndrome. The animals arc useful as a model to 
investigate the role of Conrad receptors in normal brain, heart, spleen and liver 
function. 

Another aspect of the iuvetition pertains to a transgenic nonhuman animal 
ha>ing a functionally disrupted endogeiwus Conrad gene but which also nairies in its 

20 genome, and ejqpi^ses, a transgene encoding a heterologous Conrad protein (i.e., a 
Conrad &om another species). Preferably, the animal is a mouse and the heterologous 
Conrad is a human Conrad. An animal, or cell Unes derived from such an animal of the 
invention, which has been reconstituted with human Conrad, can be used to identify 
agents that inhibit human Conrad in vivo and in vitro. For example, a stimulus that 

25 induces signaUing through human Conrad can be administered to the animal, or cell 
line, in the presence and absence of an agent to be tested and the response in the 
animal, or ceU line, can be measured. An agent that inhibits human Conrad in v/vo or 
in vitro can be identified based upon a decreased response in the presence of the agent 
compared to the response Ln the absence of the agent 
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The present invention also provides for a Conrad GPCR deficient transgenic 
non-huntian animal (a "Conrad OPCR knock^uT). Soch an ais^ 
expresses lowered or no Cojuad GPCR activity, picfetably as a result of aa 
endogenous Comad GPCR genomic sequence being disrupted or deleted. Prefiaably, 
5 such an animal expresses no GPCR activity. More preferably, the animal expresses no 
activity of the Conrad GPCR shown as SEQ ID NO: 3 or SEQ ID NO: 5. Conrad 
GPCR knock-onls may be genfsratcd by various means Icnown in the ait. as described 
in further detail below. 

The present invention also pertains to a nucleic add construct for functionally 
1 0 disrupting a Comad gene in a host celL The nucleic acid construct courses: a) a non- 
• homologous replacement portion; b) a first homology region located upstream of the 
non-homologous replacement portion, the first homology region having a nucleotide 
sequence with substantial identity to a first Conrad gene sequence; and c) a second 
homology region located downstream of the non»horoologous rqjlacement portion, the 
1 5 second homology region having a nucleotide sequence with substantial identity to a 
second Conrad gene sequence, the second Conrad gene sequence having a location 
downstream of the fxrst Conrad gene sequence in a naturally occxirring endogenous 

Conrad gene. Additionally, the first and second homology regions are of sufficient 
length for homologous recombination between the nucleic acid construct and an 
20 endogenous CoDxad gene in a host cell when the nucleic acid molecule is introduced 
into the host cell. In a preferred embodiment, the non-homologous replacement portion 
comprises an expression reporter, preferably including lacZ and a positive selection 
expression cassette, preferably including a neomycin phosphotransferase gene 
c^ratively linked to a regulatory element(s). 

25 Preferably, the first and second Conrad gene sequences aie derived fit)m SEQ 

ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 6, or ahomologue, variant 
or derivative thereof. 
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Another aspect of the .invcaation pertains to recombinant veotois into which the 
nucleic acid construct of the inventLon has been incojporated. Yet another aspect of the 

iriyention pertains to host cells into which the nucleic acid construct of the invention, ^ 

has been introduced to thereby allow homologous recombination between the nucleic 
5 acid construct and an endogenous Conrad gene of the host cell, resulting in functional 
disruption of lie endogenous Conrad gene. The host cell can be a njammalian cell that 
normally expresses Conrad from the liver, brain, spleen or heart, or,a pluripotent cell, 
suth as a mouse embiyonio stem cell. Fitrther development of an embryonic stem cell 
into which the nucleic acid construct has been introduced and homologously 
1 0 recombined with the endogenous Conrad gene produces a transgenic nonhuman. 

animal having cells that are descendant from the embryonic stem cell and tiius carry 
the Conrad gene disruption in their genome. Animals that carry die Conrad gene 
disruption in their germline can then be selected and bred to produce animals having 
the Conrad gene disruption in all somatic and germ cells. Such mice can then be bred 
15 to homozygosity for the Conrad gene disruption. 

A Conrad GPCR deficient transgenic animal may be generated as follows: 
Construction of Conrad Geiie Targeting Vector 

Murine Conrad genomic clones are isolated irom a mouse large insert PAC 
library obtained torn HGMP (Hinxton, UK) using the human open reading frame 
20 CDNA sequence (SEQ ID NO: 1 ) as a probe using standard techniques. The isolated 

murine Conrad genomic clones are then restriction mapped in the region of the Conrad 
gene using small oligonucleotide probes and standard techniques. The murine genomic 
locus is partially sequenced to enable the design of homologous arms to clone into the 

targeting vector. The murine Conradgene is a single exon gene. A I kb 5* homologous 
25 airo and a 4 kb 3 ' homologous arm where amplified by PCR and the fragment cloned 
into the targeting vector. The position of these aims is chosen to functionally disrupt 
the Conrad gene by deleting the seven transmanbrane spaonir^ regions. A targeting 
vector is prepared where the deleted Conrad sequence is replaced with non- 



t 
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homologous sequences composed of an endogenous gene eacpression reporter (an in 
frame fusion wdthlacZ) upstream of a selection cassette coraposed of a self promoted- 
neomycin phoqshotransferase (neo) gene in the same orientation as ihc Conradgene, 

Transfection and Aoalvsis of Embryonal Stem Cells 

5 Embryonal stem cells (Evans and Kaufinan, 1 98 1 ) are ctiJtured on a neomycin 

resistant embryonal jpibroblast feeder layer grown in Dulbecco' 5 Modified Eagles 
medium supplemented mth 20% Fetal CMf Serum, 10% new-bom calf serum, 2 mM 
glutaminej non-essential amino acids, 100 2-mercaptoethanol and 500 u/ml 
leukemia inhibitory factor. Medium is changed daily and ES cells are subculturcd 

10 evso' three days. 5x10^ ES cells are transfected ^vi.th 5 fig of linearized plasmid by 

electroporation (25 p.F capacitance and 400 Volts). 24 hours following eleotroporation 
th.e tcansfected cells are cultured for 9 days in medium containing 200 fxg/ml 
neomycin. Clones are picked into 96 well plates, replicated and expai^ded before being- 
screened by PGR to identify' clones in which homologous recombination had occurred 

15 between the endogenous Conrad gene and the targeting confstruct From 200 picked 
clones 7 targets are identified. These clones where expanded to allow replicas to be 
firozen and sufScient high quality DNA to be prepared for Southem blot confirmation 
of the targeting event using external 5' and 3* probes, all using standard procedures 
(Russ ct aL. 2000) 

20 Generation of Conrad GPCR Deficient Mice 

C57BL/6 female male mice arc mated and blastocysts are isolated at 3 .5 
days of gestation. 10-12 cells from a chosen clone are injected per blastocyst and 7-S 
blastocysts are implanted in the utern$ of a pseudopregnant Fl female. Five chimeric 
pups are bom of which one male is 100% agouti (indicating cells descendeat fi-om the 
25 targeted clone). This m^de chimera is mated with female and MFl and 129 mice> and 
gcrmline transmission is determined by the agouti coat color and by PCR genotyping 
respectively. 
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AlSTTIBODIES 



For the purposes of this inventian, Qie tetm "antibody'', unless specified to the 
contrary, includes but is not limited to, polyclonal, monoclonal, chimerio, single chain. 
Fab fragments and fragments produced by a Fab expression library. Such iragments 
5 include fragments of whole antibodies which retain their binding acti^dty for a target 
substance, Fv, F(ab') and F(ab')2 fragments, as v/ell as single chain antibodies (&cFv), 
fusion proteins and othei' synthetic proteins which comprise the antigen-buiding site of 
the antibody. The antibodies and ftagmentsthereof may be humanised antibodies, for 
example as described in EP-A-239400. Furthermore, antibodies with fully human 
1 0 variable regions (or their firagmems), for example, as described in US Patent Nos. 

5,545,807 and 6,075,181 may also be used. Neutralizing antibodies, i.e., those which 
inhibit biological activity of the substance amino acid sequences, axe especially 
preferred for diagnostics and therapeutics. 

Antibodies may be produced by standard techniques, such as by iixonunisation 
15 or by using a phage display library. 

A polypeptide or peptide of the present invention may be used to develop WX 
antibody by known techniques. Such an antibody may be capable of binding 
specifically to the Conrad GPCR protein or homologue, fr^grnent, etc. 

If polyclonal antibodies are desired, a selected mammal (e,g,, mouse, rabbit, 
20 goat, horse, etc,) may be immunised with an immunogenic composition comprising a 
polypeptide or peptide of the present invention. Depending on the host species, various 
adjuvants may be used to increase immunological response. Such adjuvants include, 
but are not limited to, Freund's, mineral gels 5uch as aluminium hydroxide, and 
surface active substances such as ly&olecithin, pluronic polyols, polyanions, peptides, 
25 oil emulsions, keyhole limpet hcmocyaniji, and dinitropheiiol. BCG (BaciUi Calmem- 
Ouerm) and Cotynebacterium parvum are potentially useful human adjuvants which 
may be employed if purified the substance amino acid sequence is administered to 
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immunologically coinpnxmised individuals for the purpose of stimulatrog systetiaic 
defence. 

Serum firom the immunised mmsil is collected and treated according to kno^vn 
procedures. If serum containing polyclonal antibodies to an epitope obtainable firojcn a 

5 polypeptide of the present invention contains antibodies to other antigens, tho 

polyclonal antibodies can be purified by immunoafiSoity chromatography. Techniques 
for producing and processing polyclonal antisera are known in the art. In order tb^t 
such antibodies may be made, tha invention also provides anuno acid sequences of the 
invention or ftagments thereof haptenised to anotiher amino acid sequence for use as 

1 0 immunogens in animals or humans. 

Monoclonal antibodies directed against epitopes obtainable from a polypeptide 
or peptide of the present invention can also be readily produced by one skilled in the 
art. The general methodolog>^ for making monoclonal antibodies by hybridonias is 
well LoiowTi. Immortal antibody-producing cell lines can be created by cell fusion, and . 
15 also by other leciiniques such as direct transfomiation of B lymphocytes with 
onCDgeiiic DNA, or transfection with Epstein-Barr vims. Panels of monoclonal 
antibodies produced against orbit epitopes can be screened fox various properties; i.e., 
for isotype and epitope affinity. 

Monoclonal antibodies may be prepared using any technique ^vhich provides ■ 
20 for the production of antibody molecules by continuous cell lines in culture. These 
include, but are not limited to, the hybridoma technique origmally described by 
Koehler and Milstein (1975 Nature 256:495-497), tha trioma techniqne, the human B- 
cell hybridoma technique (Kosbor et al (19S3) Immunol Today 4:72; Cote et al (19S3) 
Proc Natl Acad Sci 80:2026-2030) and the EBV-hybridoma technique (Cole et al., 
25 Monoclonal Antibodies and Cancer Th&rapy^ pp. 77-96, Alan IL Liss, Inc-> 1 9S5). 

In addition, techniques developed for the production of "chimeric antibodies", 
the splicing of moiise antibody genes to human antibody genes to obtsiin a molecule 
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with appropriate antigen specificity and biological activity can be used (Morrison et al 
(1984) Proc Natl Acad Sci 81:6851-6855; Ncuberger et at (15^84) Nature 312:604-608; 
Takeda et dl (1985) Nature 314:452-454). Alteroatively, techmques described for the . 
production of single chain antibodies (US Patent No. 4,946,779) can be adapted to 
5 produce the substance specific single chain antibodies. 

Antibodies, both monoclonal and polyclonal, which are directed against 
epitopes obtainable ftom a polj-peptide or peptide of llie present invention, are 
particularly useful in diagnosis, and those which are neutralising are useful in passive 
immunotherapy. Monoclonal antibodies, in pardoulai, may be used to raise mti- 
10 idiotype antibodies. Anti-idiot>'pe antibodies are immunoglobulins which carrj^ an 
"internal image" of the substance and^or agent against which protection is desired. 
Techniques for raising an,ti'-idiptype antibodies are known in the art. These anti- 
idiotype antibodies may also be nsefiil in therapy. 

Antibodies may also be produced by inducing in yivo production Ln the 
15 hraphocyte population or by screening recombinant immunoglobulin libraries or 
panels of highly specific binding reagents as disclosed in Orlandi et al (19S9, Proc 
Natl Acad Sci 86: 3833-3837), and Winter G and Milstein C (1991; Nature 349:293- • 
299). 

Antibody fragments which contain specific binding sites for tb.e polypeptide or . 

20 peptide may also be generated. For example, such firagments include, but are not 

limited to, the F(ab02 fragmelnts which can be produced by pepsin, digestion of the 
antibody molecule and the Fab fragments which can be generated by reducing the 
disulfide bridges of the F(ab')a fragments. Alternatively, Fab expression libraries may 
be constructed to allow rapid and easy identification of nionoclonal Fab fragments 

25 witli the desired specificity (Huse WD et al (1989) Science 256:1275^128 1). 

Techniques for the production of single chain antibodies (U,S. Pat. No. 
4,946,778) can also be adapted to produce single chain antibodies to polypeptides of 
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this TOYejotiDn- Also, tz:aiisgenic mice, or other organisms including other mammals* . . 

may be used to express humanized aatibodi,^. 

The abo ve-desciribed antibodies may be employed to isolate or to identify 
clones expressing the polypeptide or to purify the polypeptides by aflBmty 
5 chromatography. 

Antibodies against Conrad GPCR polypeptides may also be employed to treat 
infections sach as bacterial, fungal, protozoan and viral infections, particularly 
infections caused by HIV-1 or HIV-2; pain; cancers; diabetes, obesity; anorexia; 
bulimia; asthma; Paxkiitson's disease; thrombosis; acute heart failure; hypotension; 

1 0 hypertension; erectile dysfunction; urinary retention; metabolic bone diseases siioh ^ 
osteoporisis wd osteo petrosis; angina pectoris; myocai'dial infarction; ulcers; asthma; 
allergies; rheumatoid arthritis; infLammator>' bowel disease; irritable bowel syndrome 
benign prostatic hjTpertrophy; and psychotic and neurological disorders, includiog 
anxiety^ schizophrenia, manic depression, deliriumj dementia, severe mental 

15 retardation and dyskinesias,, such as Huntington's disease or Gilles dela Touretfs. 
syndroroe. 



In a particular embodiment, antibodies against Conrad GPCR polypeptides are . 
employed to treat any of the following diseases: long QT syndrome^ with sinus 
bradycardia disease, meatal health weIIness-2 disease^ psoriasis or susceptibility to 
20 psoriasis, dentin dysplasia, type EE disease and neutropenia^ neonatal aJloiioxrttune 
disease. 

DL4GNOSTIC Assays 

This invention also relates to the use of Conrad GPCR polynucleotides ajad 
polypeptides (as well as homologties, variants and derivatives thereof) for use in 
25 diagnosis as diagnostic reagents or in genetic analysis. Nucleic acids complementary 
to or capable of hybridisii^g to Conrad GPCR nucleic acids (includjLng homologues, 
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variants and derivatives), as well as antibodies against Conrad polypeptides arc also | 
useful in such assayS- 

Detectio0 of a mutated form of the Conrad GPCR gene associated with a 

; i' 

dysfunction will provide a diagnostic tool that can add to or define a diagnosis of a j 

5 disease or w$c:£ptibility to a disease which results from imdcx-expression* over- * ! 

expression or altered expression of Conrad CJPCR. Individuals cairying mutations in . | 

the Conrad GPCR gene (inclxiding control sequences) may be detected at the DNA . I 

level by a variety of techniques. j 

For example, DNA may be isolated from a patient and the DNA poH^norphism | 
10 pattemof Conrad deterinined. The identified pattern is compared to , \ 

patients known to be suffering from a disease associated with over-, imder- or I 

abnormal expression of Conrad. Patients expressing a genetic polymorphism pattern 1 
associated vvith Conrad associated disease may then bs identified. Genetic analysis of 

the Conrad GPCR gene may be conducted by any technique known in the art. For ; 

15 example, individuals may be screened by determining DNA sequence of a Conrad ' 
allele, by RFLP or SNP analysis, etc. Patients may be identified as having a genetic 

pT^di$positioh for a disease associated uith the over-, under-, or abnormal expression : ; 

of Conrad by detecting the presence of a DNA polymorphism in the gene sequence for | 

Conrad or any sequence controlling its expres$ion. | 

1 

20 Patients so identified can then be treated to prevent the occurrence of Conrad j 

associated disease, or more aggressively in the early stages of Conrad associated j 

disease to prevent the further occurrence or development of the disease. Coxvrad • | 

associated diseases include infections such as bacterial, fungal, protozoan and viral j 

mfections, particularly infections caused by HIV-1 or HIV-2; pam; cancers; diabetes, j 

25 obesity; toore?tia; bulimia; asthma; Parkinson's disease; thrombosis; acute heart j 

failure; hypotension; hj-pertension; erectile dysfunction; urinary retention; metabolic \ 

bone diseases such as osteoporisis and o$teo petrosis; angina pectoris; myocardial i 

infarction; ulcers; asduna; allergies; rheumatoid arthritis; inflammatory bowel disease • . | 

! 

^ I 

. i 
I 
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initable bowel syndrome benign prostatic hypertrophy; aod psyckotic and neurological' 
disorders, including anxiety, schissophremsL, manic depression, delirium, dementia, 
severe mental retardation and dyskinesias, such as Hunlir^ton's disease or Gilles dela 
Tourctf s syndrome. 

In a preferred embodiment^ Conrad associated diseases comprise any one of 
long QT syndrome-4 with sinus bradycardia di^ease^ mental health wellness-2 disease, 
psoriasis or susceptibility to psoriasis, dentin dysplasia, type II disease 
neutropenia^ neonatal alloijomune disease. 



The present invention further discloses a kit for the identification of a patient^s 
1 0 genetic polymorphism pattna associated with Conrad associated disease. The kit 
includes DNA sample coUectmg mrans and means for determining a getietic 
polymorphism pattern, which is then compared to control samples to detettnine a I 
patient's susceptibility to Conrad associated disease. Kits for diagnosis of a Conrad j 
associated disesise comprising Conrad polypeptide and/or an antibody against siich a 
1 5 polypeptide (or fragment of it) arc also provided. ; 

Nucleic tcids for diagnosis may be obtained Soni a subject's cells, such as 
from blood, urine, saliva, tissue biopsy or autopsy material- In a preferred | 
embodiment, the DNA is obtained from blood cells obtained ficom a finger prick of the 
patient with the blood collected on absorbent paper. In a fiirther preferred embodiment, 1 
20 the blood wHl be collected on an AmpliCard-TM (University of Sheffield, Department ; 
of Medicine and Phami^cology, Royal Flallamshire Hospital, Sheffield, England S 1 0 i 
2JF). 

The DNA may be used directly for detection or may be amplified j 
enzymaticaily by Lising FCR or other amplification techniques prior to analysis. \ 
25 Oligonucleotide DNA primers that target the specific polymoxphic DNA re^on within : 
the genes of interest may be prepared so that in the PCR reaction amplification of the 
target sequences is achieved. RNA or cDNA may also be used as templates in similar 
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fashion. The amplified DNA sequences from the template DNA may then be analyzed 
using restriction enzymes to detennine the geaaetic polymorphisms present in the 
amplified ^qaences and thereby provide a genetic polymorphism profile of the 
patient Restriction j&agments lengths may be identified by gel analysis. Alternatively, 
or in conjunction, techniques such as SNP (single nucleotide polymorphisms) analysis 
may be employed. 



Deletions and insertions can be detected by a change in size of the amplified 
product in comparison to the nonnal genotype. Point mutations can be identified by 
hybridizing amplified DNA to labeled Conrad GPCR nucleotide sequences. Perfectly 

10 matched sequences can be distinguished from mismatched duplexes by RNase 

digestion or by differences in melting temperatares. DNA sequence differences may 
also be detected by alterations in electrophoretic inobilit>^ of DNA fi-agmetxts in gels^ 
with or witliout denaturing agents, or by direct DNA sequencing. See, eg., Myers et al, 
Science (1983)230:1242, Sequence changes at specific locations may also be revealed' 

15 by nuclease protection assays, such as RNase and SI protection ox the chemical 

cleavage method. See Cotton et aL, Proc Natl Acad Sci USA (1985) 85: 4397'-4401. In 
another embodiment, an array of oligonucleotides probes comprising the Conrad 
GPCR nucleotide sequence or ftagments thereof can be constructed to conduct 
efficient screening of e.g. ^ genetic mutatiom^ Array techno!og>' methods arc 
20 known and have general applicability^ and can be used to address a variety of questions 
in molecular genetics including geiie expression, genetic linkage, and genetic 
variability. (See for example: M.Chee et al.. Science, Vol 274, pp 610-613 (1996)). 

Single strand conformation polymorphism (SSCP) may be used to detect 
differences in electrophoretic mobility between mutant and wild type nucleic acids | 
25 (Orita ct aL (1989) Proc Natl Acad Sci USA: 86:2766, $ee also Cotton (1993) Mutat I 
J?e^ 285:125-144; and Hayashi (1992) Genet Anal TechAppl 9:73-79). Single -stranded j 
DNA firagments of sample and control Conrad nucleic acids may be denatured and 
allowed to renature. The secondary stmcture of single-stranded nucleic acids varies 
accorfing to sequence, the resulting alteration in electrophoretic mobUity enables the 



I 

} 
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detection of e\'cn a. single base change. The UNA fragments may be labelled or 
detected with labelled probes. Hie saisitivity of the assay may be aohanoed by using 
KNA (rather than DNA), in vMch the secondaiy stmcture is more sensitive to a 
change in sequence. lu a preferred emhodimeat, the subject method utilizes 
heteroduplex analysis to separate double stranded heteroduplex molecules on the basis 
of changes in electrophoretic mobility (Keen et al. (1991) Trench Genet 7:5). 



The diagnostic assays offer a process for diagnosing ox determining a 
susceptibility to infections such as infections such as bacterial, fungal, protozoan and 
viral infections, particularly infections caused by HTV-l or HIV-2; pain; cancers; 

10 diabetes, obesity; anorexia; bulimia; asthma; Parkinson^s disease; thrombosis; acute 
heart failure; hypotension; hypertension; erectile dysfuiiction; urinary retention; 
raetabolic bone diseases such as osteoporisis and osteo petrosis; angina pectoris; 
myocardial infarction; ulce^; asthma; allergies; rheumatoid arthritis; inflammatory 
bowel disease; irritable bowel syndrome benign prostatic hypertrophy; and psychotic 

15 and neurological disorders, including anxiety, schizophrenia^ maiiic depression, 

delirium, dementia, severe mental retardation and dyskinesias, such as Huntington's 
disease or Gilles dela Touretf s syndrome through detection of mutation in the Conrad 
GPCR gene by the methods described. 



In a particularly preferred embodiment, the diagnostic assays are used to j 
20 diagnose Or detetmine susceptibility to long QT $yndrome-4 with siaus bradycardia j 
disease, mental health ^€1^633-2 disease, psoriasis or susceptibility to psoriasis, dentin j 
dysplasia, type 11 disease or neutropenia, neonatal alloimmime disease. 'i 

The presence of Conrad GPCR polypeptides and nucleic acids may be detected, j 

in a sample. Thus, infections and diseases as listed above can be diagnosed by methods I 

25 comprising determining JBrom a sample derived &om a subject an abnormally | 

decreased or increased level of tlie Conrad GPCR polypeptide or Conrad GPCR j 

mRNA. The sample may comprise a cell or tissue sample from an organism sufferiog j 

or suspected to be $ufferiQg from a disease associated with increased, reduced or j 

• '\ 

I 

i 
I 

• I 

I 
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otherwise abnormal Conrad GPCR expression^ including spatial or temporal changes 
m level or pattern of expression. The level or paitem of expression of Conrad in an 
organism suffering from or su$pected to be suffering from such a di5?$$e may be 
usefully compared with the level or pattern of expression ia a normal organism as a 
5 means of diagnosis of disease. 

In general therefore, the invention includes a method of detectiufi the presence 
of a nucleic acid comprising a Conrad GPCR nuclei^ a^id in a sample, by contacting 
the sample with at least one nucleic acid probe which is specific for said ijucleic acid 
and m.onitoriug said sample for the presence of The nucleic acid* For example, the 

10 nucleic acid probe may specifically bind to the Conrad GPCR nucleic acid, or a 

portion of it, and binding between the two detected; the presence of the complex itself 
may also be detected. Furthermore, the invention encompasses a method of detecting 
the presence of a Conrad GPCR polypeptide by contacting a cell sample with an 
antibody capable of binding the polj'peptide and momtoring said sample for the 

15 presence of the polypeptide. This may conveniently be achieved by monitoring the 
presence of a complex formed between the antibody and the po^peptide, Or 
monitoring the binding between, the polypeptide and the antibody. Methods of 
detecting binding between two entities are Icnown in the art, and include FRET 
(fluorescence resonance energy transfer), surface plasmon resonance, etc. 

20 Decreased or increased expression can be measured at the RNA level usuvg my 

of the methods well known hi the art for the quantitation of polynxicleotides, such as, 
for example, PGR, RT-PCR, KNFase protection, Northern blotting and other 
hybridization methods. Assay techniques that can be used to determine levels of a 
protein^ such as a Conrad GPCR, in a sample derived from a host 9Je well-known to 

25 those of skill in the art. Such assay methods include radioimmunoassays, competitive- 
biadiiag assays. Western Blot analysis and ELISA assays. 

The present invention relates to a diagnostic kit for a disease or susceptibility to 
a disease (including an infection), for example, infections such as bacterial, fungal. 
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protozoan and viral infections^ paiticuleirly infections caused by HTV-l or HIV-2; pain; | 

i 

cancers; diabetes, obesity; anorexia; bulimia; asthma; Parkinson's disease; thrombosis; | 
acute heart failure; hypotension; hypertension; erectile dysfunction; "uxinaiy retention; | 
metabolic botie diseases such as osteoporisis and osteo petrosis; angina pectoris; 
5 myocardial in&rction; ulcers; asthma; allergies; rheumatoid arthritis; inflammatory 
bowel disease; iiritable bowd syndrome benign prostatic hypertrophy; and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, 
deKrium, dementia, severe mental retardaticm and dyskinesiias, ssuch as Huntington's 
disease or Gilles dela Tourett's syndrome. 

10 A particularly prefeued diagnostic kit is used to detect or diagnoise disease or 

susceptibility to any of the following: long QT syndrome-4 vritta sinus bradycardia 
disease^ mental health wellness-2 disease, psoriasis or susceptibility to psoriasis, dentin 
dysplasia, type 11 disease and neutropenia, neonatal alloimmune disease. 



The diagnostic Idt comprises a Conrad. GPCR polynucleotide or a fragment 
15 thereof; a complementary nucleotide sequence; a Conrad GPCR- polype-ptide or a 
fragmeftt thereof, or an antibody to a Conrad GPCR polypeptide. 

CmtoMosoM£ Assays 



The jtiucleotide sequences of the present invention are also valuable for 
chromosome identification. The sequence is specifically targeted to and can hybridize 
20 with a particular location on an individiial human chromo5Qi,ne. As described above, 
human Conrad GPCR is found to map to Homo sapiens chromosome 4q26. 

The mapping of relevauit sequences to chromosomes according to the present 
invention i,$ an important first step in correlating those sequences with gene associated ■ 
disease. Once a sequence has been mapped to a precise chromosomal location, the 
25 physical position of the sequence an the chromosome can be correlated with genetic 
map data. Such data are found, for example, in V. McKusick, Mendelian heritance in 
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Man (available on line through Johns Hopkins University Welch Medical Library). 
The relatioi:iship between genes and diseases that have beem mapped to the same 
chromosomal region are then identified through linkage analysis (coinhcxitanee of 
physically adjacent genes). 

5 The differences in the cDNA or genomic sequence between ajBfected and 

unaffected individvial$ can also be determined- If a mutation is observed in some or all ' 
of the affected individuals but not in any normal individuals, tlien the mutation is 
likely to be the causative agent of the disease. 

! • 

i 

PROPHyLACTTC AND THERAPEUTIC MjETHClBS I ^ 

\ 

10 This invention provides methods of treating an abnormal conditions related to 

both an excess of and insufficient amoimts of Conrad GPCR acti\it}^ 

j 

If the activity of Conrad GPCR is in excess, se\^eral approaches are available, | 
One approach comprises a-dministering to a subject an inhibitor compound (antagonist) 
as hereinabove described along with a phannaceuticaLlly acceptable carrier in an 
15 amount effective to inhibit activation by blocking binding of ligands to tb.e Conrad 
GPCR, or by inhibiting a second signal, and thereby alleviating the abnoraial 
condition. 

In another approach, soluble forms of Conrad GPCR polypeptides still capable 
of binding, the ligand in competition vwith endogenous Conrad GPCR may be 
20 adminLstercd. Typical embodiments of such competitors comprise fragments of the 
Conrad GPCR polypeptide. 

In still another approach, expression of the gene encoding endogenous Coxwad 
GPCR can be inhibited using expression blocking techniques- Known such techniques 
involve the nse of antisense sequences, either tntemally gen.erated or separately 
25 admmistered. See, for example, O'Connor, JN&urochem (1991) 56:560 in 
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OligodeoxvnuclefOtides as Antisense Mdbitors of Gene Expression, CRC Press, Boca 
Raton, Fla. (1988). Alternatively, oligonucleotides which fomi triple helices with the 
gene can be supplied- See, for example, Lee et aL, Nucleic Acids Res (1979) 6:3073; 
Cooneyetal., defence (1988) 241:456; Dervau etaL, Science (1991) 251:1360. These 
5 oligomers can he administered per se or the relevant oligomers ow be expressed iu 
vivo. 

I 

For treating ahnonnal conditions i^l^ed to an under-expression of Coji^ad | 
GPCR and its activity, several approaches are also available. One approach comprises j 
adiniiiisteriD.g to a subject a therapeutically effective amount of a compoxwd. which 

10 activates Conrad GPCR, t.e., an agonist as described above, in coxnbinalion with a 
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition. 
Alternatively, gene therapy may be employed to effect the endogenous production of 
Conrad GPCR by the relevant cells in the subject For example, a polynucleotide of the 
invention may be engineered for expression in a replication defective retroviral vector, 

15 as discussed above. The retroviral expression construct may then be isolated and 

jjQtroduced into a packaging cell transduced Vvdth a retroviral plasmid vector containing 
RNA encoding a pobT>eptide of th$ present invention such that the packaging cell now 
produces infectious viral particles containing the gene of interest. These producer cells 
may be administered to a subject for engineering cells in vivo and expression of the 

20 polypeptide in \'ivo. For overview of gene therapy, sec Chapter 20, Gene Therapy and 
other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) 
in Human Molecular Genetics, T Straclian and A P Read, BIOS Scientific Publishers 
Ltd (1996). 

FORMULATlOTi ANH ADMINISTRATION 

i 

25 Peptides, such ^ fkie soluble foim of Conrad GPCR polypeptides, and agonists 

and antagonist peptides or sxnall molecules, may be formulated in combination witia a 
suitable phamiaceutical carri.cr. Such formulations comprise a therapeutically effective 
amount of the polypeptide or compound, and a phaimaceutically acceptable carrier or 
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excipient Such earners include but are not limited to. saline, buffered saline, dextrose, 
-water, glyceiol, ethanol, and combinatiom thereof. Fomiulation should suit the mode 
of admimstmtion, and is weU vi-ithinthe skUl of the art. The invention further relales to 
pharmaceutical packs kits comprising one or more coatainers filled with one or 
5 more of the ingredients of the aforementioned compositions of the invaition. 

Polypeptides and other con^joynds of the present invention may be employed 
alone or in ooDjiuicTion with other compounds, such as therapeutic compounds. 

Preferred forms of systemic administration of the phaimaceutical compOSitionB 
include injection, typically by iniraveuous injection. Other ii«ention routes, such as 

10 gubcatsmeous, intramuscular, or intraperitoneal, can be used. Alteanative means for 
systemic admiinstration include transm.ucQsal and transdermal administration using 
penetrants siich as bile salts or fusidic acids or other detergents. In addition, if properly 
formulated in enteric or encapsulated formuIaUons, oral administration may also be 
possible. Administration of these compounds may also be topical and/or localize, in- 

15 the form of salves, pastes, gels and the like. 

The dosage range required depends on the choice of peptide, the route of 
admimslration, the nature of the formulation, the nature of the subject's condition, and 
the judgment of the attending practitioner. Suitable dosages, however, are in the range 
of 0.1-100 \xg/k.g of subject Wide variations in the needed dosage, however, are to be 
20 expected in view of the variety of compounds available and the differing efficiencies 
of various routes of administration. For example, oral administration would be 
expected to require higher dosages than administmtion by intravenous injection. 
Variations in Ifaese dosage levels can be adjusted v$ing standard empirical routines for 
0ptim{2ation, as is well understood in the art. 

25 Polypeptides used in treatment can also be genetraled endogenously in the 

subject, in treatment modaHties often refeired to as "gene therap)'" as described above. 
Hius, for example, cells ftom a subject may be engineered with a polynucleotide, such 
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as a DNA or RMA, to encode a poli^peptide ex vivo, and for example, by tie use of a 
retroviral plasmid vector. The cells are then introduced into the subject. 

Pharmaceutical CoMPOsmOiS$ 

The preseuot itivention also provides a pharmacsutical composition comprising 
5 adDGixxi$termg a therapeutically effective amoimt of the polypeptide, polynucleotide, 
peptide, vector or antibody of the present invention and optionally a phaiimceutioally 
acceptable carrier, diluent or excipients (including combinations thereof) . 

The pharmaceutical compositions may be for human or animal usage in human 
and veterinary medicine and will typically comprise any one or more of a 

10 phaimaceuticaJly acceptable diluent, carrier, or exoipieat. Acceptable carriers or 
diluents for therapeutic 'use are well known in the pharmaceutical and are 
described, for CKample, in Remington's Phatmaceutical Sciences, Mack Publishing 
Co. (A. R. Gennaro edit, 1985). The choice of phaixo^cetitical carrier, sxoipient or 
diluent can be selected wdth regard to the intended route of administration and standard 

15 pharmaceutical practice. The pharmaceutical compositions may comprise as - or in 
addition to - the carrier, excipient or diluent any suitable binder(s). lubric^t(s)j, 
suspending agent(s), coating agent{s)t solubili$iiig agent(s)- 

Preservatives, stabilizers, dyes and even flavoring agents may be provided in 
the pharmaceutical composition. Examples of preservatives include sodxtxm benzoate, 
20 . SOrbic acid and esters of p-hydroxybenzoic acid. AntLojddants and suspending agents 
may be also used. 

There may be different composition/fotmulation requirements dependent on 
the different delivery systems. By way of example, the phannaceutical composition of 
the present invention may be formulated to be delivered using a a mini-purop or by a 
25 mucosal route, for exaiiQ)le, a$ a nasal spray or aerosol for inb;alatioa or tngestable 

sohxtion, or paienierally in ^ich the composition is formulated by an injectable foim. 
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for delivery, by, for example, an intravenous, intramusculai or subciitaneous route. 
Alternatively, the foimulation may be designed to be disUveied by both fOTites. 

Where the agent is ta be deUvered mucosally through Uie gastrointestinal 
mucosa, it should be able to remain stable during transit though the gastrointestinal 
5 tract; for example, it shoold ^^a resistant to proteolytic degradation, stable at acid pH 
and resistant to the detergent effects of bile. 

Wheie appropriate, the pharmaceutical compositions can be administered by 
inhalation, iit the form of a suppository or pessary, topicaUy in the form of a lotion, 
solution, cream, ointment or dusting powder, by use of a skin patch, orally in the form 

1 0 of tablets containing excipients such as starch or lactose, or in capsules or ovules either 
alone or m admixture with excipients, or in the form of elixirs, solutions or 
suspensions containing flavouring or colourio.g agents, or diey can be injected 
parenterally, for example intravenously, intramuscularly or suhcijtaneously. For 
parenteral administration, the compositions may be best used in the form of a sterile 

15 aqueous solution which may contain other substances, for example enough salts or 
monosaccharides to make the solution isotonic vsilh blood. For buccal or sublingual 
administration the compositions may be administered in the form of tablets or lozenges 
which can be formulated in a conventional manner. 



Vaccines 



20 Another embodiment of the invention relates to a method for inducing an 

immunological response in a mammal vMch comprises inoctilatiag the mammal with 
the Conrad GPCR polypeptide, or a fragment thereof, adequate to produce antibody 
and/or T cell immune response to protect said animal jfrom infections such as bactenal, 
fimgal, protozoan and ^'^Tal infections, particularly infecdons caused by HTV-l or fflV- 

25 2; pain; cancers; diabetes, obesity; anorexia; bulixni^ asthma; Parkinson's disease; 
thrombosis; acute heart fadlure; hypotension; hypertension; erectile dysfunction; 
urinary retention; metaboUc bone diseases such as osteoporisis and osteo peW)^; 
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angina pectoris; myocardial mfarction; uJ.cers; asthma; allergies; rbeumatoid arthritis; 
inflammatory bowel disease; irritable bowel syndtome benign prostatic hypertrophy; 
and psychotic and neurological disorders, including anxiety, schizophrenia, manic 
depression, deUrium, dementia, severe mental retardation and dyskinesias, S^ich as 
Huntington's disease or Gilles dela Tourett's syndrome, among others. 

The induced inunune response may also be employed to protect the animal 
jfrom other diseases such as long QT syndrome-4 ^vith sinus bradycardia disease, 
mental health weUness-2 disease, psoriasis or suscqptibility to psoriasis, dentin 
dysplasia, type II disease and neutropenia, neonatal alloimmune disease. 

Yet another embodiment of the invention relates to a method of i»ducin^ 
immunological response in a mammal which comprises delivering a Conrad GPCR 
pob'peptide via a vector dircctitig expression of a Conrad GPCR polynxicleotide in 
vivo in order to i^iduce such an inimunological response to produce antibody to protect 
said animal £rom diseases. 

A further embodiment of the inyention telates to an iramunological/vaccine 
formulation (composition) which, when introduced into a mammalian host, induces an 
immunological response in that mammal to a Conrad GPCR pol>peplide wherein the 
composition comprises a Conrad GPCR polypeptide or Conrad GPCR gene. The 
vaccine formulation may further comprise a suitable carrier. 



20 Since the Conrad GPCR palypfij>tide may be broken down in the stomach, it is 

preferably administered parenterally (including subcut^tieous, intramuscular^ 
intravenous, mtraderaial etc. injection), Foitnulations suitable for parenteral 
adminlstratton include aqueous and non-aqueous sterile injection solutions which may 
mnUxixi anti-oxidants, buffers, bacteriostats and solutes which render the formulation 

25 instonic with tiie blood of the recipient; and aqueous and non-aqueous sterile 
suspensiop$ which may include suspending agents or thickening agents. The 
formulations may be presented in unit-dose or multi-dose containers, for example. 
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sealed ampoules and viak and may be stored in a freeze-dried condition requiring only 
the addition of the sterile liquid carrier immediately prior to use. The vacdne 
fonnulation may also include ai^uvant systems for enhancing the immimogenicity of 
tte fonnulation, such as oil-ia water systems and other systems known in the art TTie 
5 dosage will depend on the specific activity of the vaccine and can be readily 
determined hy routine expedtneatation. 

Vaccines may be prepared from one ox more polypeptides or peptides of the 
present invention. 

The preparation of vaccines which contain an immmogenic polypeptLde(s) or 
■ 10 '.peptideCs) as active ingr£dient(s), is known to one skilled in the art. Typically, 

vaccines aie prepared as injectables, either as Uquid solutions or suspensions; solid 
forms suitable for solution in. or suspension in, Uquid prior to injection may also be 
prepared. The preparation may also be emulsified, or the protein encapsulated in 
liposomes. The active immunogenic ingredients are often mixed with excipicnts which 
1 5 are pharmaceutically acceptable and compatible with the active ingredient Suitable 
excipients are, for example, water, saline, dextrose, glycerol, ethanol, or tiie like and 
combinations thereof. 

In addition, if desiwsd, the vaccine may contain minor amounts of auxi liary 
substances such as wetting or emulsifying agents, pH buffering agents, and/or 
20 adjuvants which enhance tiie effectiveness of the vaccine. Examples of adjuvants 

which may be effective include but are not limited to: aluminum hydroxide, N-acetyl- 
muiamyl-L-thfeonyl-D-isOgliitamine (tiir-MDPX N-acetyl-noi-muramyl-L-alanyl-D- 
iSOglntamine (CGP 11 637, referred to as nOr-MDP), N-acetyhnmam)'l-L-aianyl-D- 
isoglutammyl-L-'alanine-2<l'-2'-dipalmitoyl-sn~glycero-3-hydroxyphcsphoryloxT^ 

25 ethylaraine (CGP 19835A, referred to as MTP-PE), and FIBI, which contains three 
components extracted from bacteria, monophosphoryl lipid A, trehalose dimycolate 
and cell wall skeletcai (MPL+TDM+CWS) in a 2% squaleneA-ween 80 emulsion. 
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Further examples of adjuvants and oflier agents include aluminum hydroxide 
aluBunum phosphate, aluminum potassium sulfate (alxaxx), bsryllium sulfate, silica, 
kaolin, carbonj, water-ia-oil emulsions, oil-in-water emulsions, rauiamyl dipeptidfi, 
bacterial endotoxin, lipid X, Coryn&bacterium parvwn {Propiombacierium acnesX 
5 Bordetella pertussis^ polyribonucleotides, sodium alginate, lanolin, l^'solecithin, 
vitamin A, saponin, liposomes, lev^tnisole, DEAE-dextran, blocked copolymers or 
other synthetic adjuvants. Such adjuvants are available commercially from various 
sources, for example, Merck Adjuvant 65 (Merck and Company, Inc., Rahway, N.J.) 
^or Freund's Incomplete Adjuvant and Complete Adjuvant (Difco Laboratories, Detroit, 
10 Michigan), 

Typically, adjuvants such as Amphigen (oxi-in-water), Alhydrogel (aluminum 
hydroxide), or ^ mixture of Amphigen and AihydiOgel are used. Only aluminum 
hydroxide is approved for human use. 



The proportion of immimogen and adjuvant can be varied over a broad range 
15 so long as both are present in effective amounts. For example:, aluminum hydroxide 
can be present in an amount of about 0.5"/i> of the vaccine mixture (AI2O3 basis). 
Ccnvcniently, the vaccines are formulated to contain a final concentration of 
immunogen in the range of from 0.2 to 200 jig/ml, preferably 5 to 50 jj-g/ml, most 
pneferably 1 5 \xg/mL 

20 After formulation, the vaccine may be incorporated into a sterile contaitier 

vvhich is then sealed and stored at a Iqv^ temperatuie, for example 4*^C, or it may be 
freeze^dried, LyophiUsation permits long-term storage in a stabilised form. 

The vaccines are conv«itionally administered parcnterally, by injection., for 
example, either subcutaneously or intramuscularly. Additional formulations vAdch are 
25 suitable for other modes of administration include suppositories and, in some cases, 
oral formulations. For suppositories, traditional binders and carriers may include, for 
example, polyalkylaie glycols or triglycerides; such suppositories may be farmed from 
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mixtures containing the active ingredient in the range of 0.5% to 10%, preferably 1% 
to 2%. Oral formulations include sudi normally employed excipients 3$, fcr example, 
pharmaceuticaJ grades of maniiitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, and the like. These compositions take the 
5 form of solutions, suspensions, tablets, pills, capsules, sustained release formulations 
or powders and contain 10% to 95% of active ingredient, preferably 25% to 70%. 
Where the vaccine composition is lyophilised, the lyophilised material may be 
reconstituted prior to^administration, e.g. as a suspension. Reconstitution is preferably 
effected in buffer 

1 0 Capsules, tablets and pills for oral administration to a patient may be provided^ 

. with an enteric coating coEaprising. for example, Eudragit -S", Eudragit "L", cellulose 
acetate, cellulose acetate phthalate or hydxoxypropylmetbyl cellulose. 

The polypeptides of the invention may be formulated into the vaccine as 
neutral or salt forms. Pharmaceuncally acceptable salts include the acid addition salts 

15 (formed with &ee amino groups of the peptide) and which are formed with Inorganic 
acads such as, for example, hydrochloric or phosphoric acids, or such organic acids 
such as acetic, oxalic, tartaric and raaleic Salts formed with the free carboxyl groups 
may also be derived from inorganic bases such as, for example, sodium, potassium, 
ammonium, calcium, or ferric hydroxides, and such organic bases as isopropylamine. 

20 trimethylamine, 2-cthylamino ethanol, histidine and procaine. 

Administration 

Typically, a physician will detennine the actual dosage which will be most 
suitable ftir an individual subject and it wiU vary with the age, weigbt-and response of 
the particular patient. The dosages below are exen^laty of the average case. Thete 
25 can, of course, be individual instances where higher or low dosage ranges are 
merited. 
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The pharmaceiiticaJ and vaccine compositions of the present invention may be 
adn3iixu5ter©d by direct injection. The composition may be formulated for parenteral, 
mucosal, intranmscular^ intravenous, subcutaneous^ intraocular or ttansdermal 
administration. Typically, each protein may be administered at a dose of from 0-01 to 
5 30 mg/kg body weight, preferably from O-I to 10 mg/kg, more preferably from 0.1 to 1 
mg/kg body weight. 

The teim "administered" includes delivery by viral or non- viral techniques. Viral 
delivery mechanisms include bin are not limited to adenoviral vectors, adeno-assodated 
viral (AAV) vectos, herpes viral vectors, retrovir^ vectors, lenti-viral vectors, and 
1 0 baculoviral vectors, Non- viral delivery mechmisms include lipid mediated transfedion, 
liposomes, inimunoliposoxaje$3 lipofectin, cationic fecial amphiphiles (CFAs) and 
combinations thereof The routes for swh deliver)' mechanisms include but are not 
limited to .Tuucosalp nasal, oral, parenteral., gastrointestinal, topical^ or sublingual 
routes, 

.15 The term "administered" includes but is not limited to delivery by a mucosal 

route^ for example, as a nasal spray or aerosol for inhalation or as axi ingestable 
solutioa; a parenteral route where delivery is by an injectable form-, such as, for 
example, an intravenous, inti'aniuscular or subcutaneous xoute. 

The term "co-adcrtinistered" means that the site and time of administration of 
20 each of for example^, the pohpeptide of the present invention and an additional entity 
such as adjuvant are such that the necessary modulation of the immune system is 
achieved- Thus, whilst the polypeptide and the adjuvant may be admmistered at the 
same moment tn time and at the same site^ there may be advantages in administering 
the polypeptide at a different time and to a different site &om the adjuvant The 
25 polypeptide and adjuvant may even be dehvered in the same delivery vehicle - and the 
pob'peptide and the antigen may be coupled and/or uncoupled and/or genetically 
coupled and/ot uncoupled. 



19/16/2801 16:40 +4482388719800 DVOLNG PAGE 85/80 

^||iPl 2739GB Conrad 

^ 83 

. Hie pobpeptide, polynucleotide, peptide, nucleotide, antibody of the invention 
sjid optionally an adjuvant may be adindnlstered separately or co-administered to the 
host subject as a single dose or in multiple do$es. 

The vaccine composition and phaimaceutical compositions of the present 
5 invention may be administet^d by a number of different routes such as iqection 
(which includes parenteral, subcutaneous and intramuscular injection) intranasal, 
mucosal, oral, intca-vagjnal, urethral or ocular adiMcdstratioa. 

The vaccines and pharmaceutical compositions of the present invention may be 
conventionally administered parenterally, by injection, for example, either 

10 subcutaneou5]y Of intramuscularly. Additional, fbrniulati^ 

other modes of administration include suppositories and, in some cases, oral 
formuLations. For suppositories, traditional binders and carriers may include, for 
example, polyaDcylene glycols or triglycerides; such suppositories may be fomied from 
mixtures containing the active ingredient in the range of 0.5% to 1 0%, may be 1% to 

1 5 2%. Oral foimulations include such normally employed excipients as, for example, 
phaimaceutical grades of mannitol, lactose, starch, magnesium stcaiate, sodium 
saccharine, cellulose, magnesium carbonate, the like. These compositions take the 
foira of solutions, suspensions, tablets, pUls, capsules, sustained release formulations 
or powders and contain 10% to 95% of active ingredient, preferably 25% to 70%. 

20 Where the vaccine composition is lyophUised, the lyophilised material may be 

reconstituted prior to administration, e.g. as a suspension. Reoonstitution is preferably 
effected in buffer. 

All publications mentioned in the above specification are herein incorporated 
by reference. Various modifications and variations of the described methods and 
25 system of the invention will be apparent to iiiose skilled in the art without departing 
fiom the scope and spirit of tlie invention, Although the invention ha* been described 
in connection with specific preferred embodiments, it should be understood that the 
invention as claimed should not be unduly limited to such specific embodiments. 
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Ladeed, various modificatiotis of the described modes for carrying out the inveation 
which are obvious to those skilled in molecular biology or related fields are intended 
to be wthin the scope of the following claims. 
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Claims 

1 . A Conrad GPCR polypeptide comprising the amino acid sequence sho^^'n in 
SEQ 3D NO. 3 or SEQ ID NO: 5, or a homologue, variant or derivatj.ve thereof. 

2. A nucleic acid encoding a polypeptide according to Claim 1 . 

5 3. A nucleic acid according to Claim 2, comprising the nucleic »Cid sequence 
shown in SEQ ID NO: 1, SEQ ID-NO: 2. SEQ ID NO: 4 or SEQ ID NO: 6, or a 
homologue, variant or derivative ija£st&ot 

4 . A polypeptide comprising a fragment of & polypeptide according to Claim 1 . 

5. A polypeptide according to Claim 3 which ooiuprises one or more regions 

10 which are homologous between SEQ ID No. 3 and SEQ ID No. 5. or which comprises 
one or more regions which are heterologous between SEQ ID No. 3 and SEQ ID No. 
5. 

6. A nucleic acid encoding a polypeptide according to Claim 4 or 5. 

7. A vector comprising a nucleic acLd according to Claim 2, 3, or 6. 

15 8. A host cell comprising a nucleic acid according to Claim 2, 3, or 6, or vector 
according to Claim 7. 

9. A transgenic non-human animal comprising a nucleic acid according to Claim 
2, 3 or 6, or a vector according to Claim 7. 



10 



A transgenic D.on-human animal according to Claim 9 which is a mouse. 
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11. Use ofa polypeptide axxordiiig to Ckim 1,4 or 5 in a method of 
compound which is capable of intesracting specifically with a G protem coupled 
receptor. 

12. Use of a transgenic non-humajcj animal accoiding to Claim 9 or 1 0 in ^ method 
of identifying a compound which is capable of interacting specifically with a G proteia 
coupled receptor. 



13 . A method for identij^qng an antagonist of a Conrad GPCR, the method 
comprising contacting a cell which expresses Conrad receptor with a candidate 
compound and determining whether the level of cyclic AMP (cAMP) in the cell is 

1 0 lowered as a result of said contacting, 

14. A method for identifying a compound capable of lowering the endogenous 
level of cyclic AMP in a cell which method comprises contacting a cell which 
expresses a Conrad OPCR with ^ candidate coiiipound and dcterminitig whether the 
level of cyclic AMP (cAMP) in the cell is lowc'ted as a result of said contacting. 

15 15. A method of identifying a compound capable of binding to ^ Conrad GPCR 
polypeptide^ the mediod comprising contacting a Coijrad GPCR polj^p^ptidc with, a 
candidate compound and determining whetibier the candidate compound binds to the 
Conrad GPCR polypeptide. 

16. A compound identified by a method accoriEng to any of Claims 1 1 to 1 5 , 

20 17- A compound capable of binding specifically to a polypeptide according to 
Claim 1,4 or 5. 

1 8. Use of a polypeptide according to Claim 1 , 4 or 5, or part thereof or a nucleic 
acid acooidipg to Claim 2y 3 or 6, in a method for producing antibodies. 
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1 9. An imtibody capable of binding specifically to a polypeptide according to 
Claim 1, 4 or 5, or part tbeteof or a polypeptide encoded by a nucleotide accoiding to 
Claim 2, 3 or 6, or part thereof. 

20. A phajmaceutical composition comprising any one or more of the following: a 
5 polypeptide according to Claim I, 4 or 5, or part thereof; a nucleic acid according to 

Claim 2, 3 or 6, or part thereof; a vector according to Clfum 7; a cell according to 
CJakn 8; a corapotind according to Claim 16 or 17; and an antibody according to 
Claim 19, together with a phatmaceutically acceptable carrier or diluent. 

21. A vaccine composition comprising any one or more of the followixig: a 

1 0 polypeptide according to Claim 1 , 4 or 5, or part thereof; a nucleic acid according to 
Claim 2, 3 or 6, or part thereof; a vector according to Claim 7; a cell according to 
Claim 8; a compound according to Claim 16 or 17; and aa antibody according to 
Claim 19. 

22. A diagnostic kit for a disease or susceptibility to & disease comprising any one 
15 or more of the following: a polypeptide according to Claim 1, 4 or 5, or part theteof; a 

nucleic acid according to Claim 2, 3 or 6, or part thereof, a vector accordiag to Claim 
7; a cell according to Claim 8; a compound according to Claim 1 6 or 1 7; and an 
antibody according to Claim 1 9. 

23. A method of treating a patient suffering from a disease associated with 

20 enhanced activity of a Conrad GPCR, which method comprises administering to the 
patient an antagonist of Conrad GPCR. 

24. A method of tieailng a patient suffering from a disease associated with reduced 
activity of a Conrad GPCR, which method comprises administering to the patient an 
agonist of Conrad GPCR, 
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25. A method according to Claim 23 or 24, io which the Conrad GPCR comprises 
a polypeptide having tha sequence skown in SEQ ID NO: 3 or SEQ ID NO: 5. 

26- A method for treating and/or preventing a disease in a patient, which comprises 
the step of administering any one or more of the folio wing to the i>atient: a polypeptide 
5 according to Claim Iji 4 or 5= or part thereof; a aucleic acid according to Claim 2, 3 or 
6 J or part thereof; a vector according to Claim 7; a cell according to Claim 8; a 
compoimd according to Claim 16 or 17; an antibody aooording to Claim. 19; a 
pharmaceutical composition according to Claim 20; and a vaccine according to Claim 
20. 

10 27, An agent comprising a polypeptide according to Claim 1 ^ 4 or 5, or part 

thereof; a nucleic acid according to Claim 2^ 3 or 6, or part thereof; a vector according 
to Claim 1\ a cell according to Claim S; a compound accordiag to Claim 16 or 17; 
and'OT an antibody according to Claim 19, said agent for u$e in a method of treatment 
or prophylaxis of disease. 

15 28, Use of a polypeptide according to Claim 1 , 4 or S, or part thereof; a nucleic 

acid according to Claim 2^ 3 or 6^ or part thereof; a vector according to Claim 7; a cell 
according to Claim 8; a compound according to Claim 16 or 17; and an antibody 
according to Claim 1 9, for the preparation of a pharmaceutical compositioja for the 
treatment or prophylaxis of a disease, 

20 29. A non-human transgesiic animal, chaiact^sed in that the transgenic animal 
comprises an altered Conrad gene, 

30. A non-human transgenic animal according to Claim 29, in which the alteration 
is selected from the group consisting of: a deletion of Conrad, a mutation in Conrad 
resulting in loss of function, introduction of an exogenous gene having a nucleotide 
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sequence with targeted or random mutations iiito Conrad, introduction of an 
exogenous gene from another species into Conrad, and a combination of any of these. 

31, A non-humati transgenic animal having a functionally disrupted endogenous 
Conrad gene, in which tlie transgenic animal comprises in its genome and expresses a 

5 transgene encoding a heterologous Conrad protein- 

32. A nucleic acid construct for functionally disrupting a Conrad gene in a host 
cell, the nucleic acid construct comprising: (a) a non-homologous replacement portion; 
(b) a first homology region located upstteani of the non-homologous replacement 
portion, the fir^ homology region having a nucleotide sequence with substantial 

1 0 identity to a first Conrad gene sequence; and (c) a second homology region located 

' douTistrcam of the non-homologous replacement portion, the second homology region 
ha\aag a nucleotide sequence -^vith substantial identity to a second Conrad gene 
sequence, the second Conrad gene sequence having a location do\vnstream of the first 
Conrad gene sequence m a naturally occurring endogenous Conrad gene. 

15 33 . A process for producing a Conrad GPCR polypeptide, the method comprising 
culturing a host cell according to Claim 8 under condidons in which a nucleic acid 
encoding a Conrad GPCR polypeptide is expressed. 

34. A method of detecting the presence of a nucleic acid according to Claim 2, 3 or 
6 in a sample, the method comprising contacting the sample with at least one nucleic 

20 acid probe vrfiich is specific for said nucleic acid and monitoring said sample for the 
presence of the nucleic aeid. 

35. Am ethod of detecting the presence of a polypeptide according to Claim 1 , 4 or 
5 in a sample, the method connprising contacting the sample with an antibody 
according to Cliiiin 19 and monitoring said sample for the pres^ce of the polypeptide. 
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36, A method of diagnosis of a disease or syndrome caused by or associated ^^dth 
increased, decreased or otherwise abnormal expression of Conrad GPCR, the method 
comprising the steps of, (a) detecting the level ox pattOTi of expression of Conrad 
GPCR in an animal suffering ot suspected to be sujeering from such a disease; and (b) 
5 comparing the level or pattern of expression with tfiat of a normal animal. 



37. A diagnostic kit according to Claim 22, a method according to Claim 23^ 24, 26 
or 36, an agent according to Claim 2"? or a use according to Claim 28> in which the 
disease is selected from the group consisting of: long QT syndTome-4 with sinus 
bradycardia disease, mental health wellness-2 disease, psoriasis or susceptibilitj' to 
10 psoriasis, dentin dysplasia, type 11 disease and neutropenia, neonatal alloimniune 
disease. 
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Abstract 
Receptor 

We disclose Conrad G-protein coupled receptor (GPCK.) polypeptides 
comprising the aimno acid sequence shown in SEQ ID NO. 3 or SEQ ID NO: 5, and 
5 homologues, variants and derivatives thereof- Nucledc acids capable of encoding 

Ccnrad polypeptide are also disclosed, in particular, those comprising the nucleic acid 
sequences shovm in SEQ ID NO: J, SEQ ID NO: 2, SEQ ID NO: 4 or SEQ ID NO: 6. 

Figure 1 
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15 



20 



25 



30 



35 



40 



45 
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SEQUENCE LISTING 

<110> Paradigm Therapeutiics Limited- 
<12 0> Receptor 
<130> P12739GB 



<160> 6 

<170> SeqWin^S, version 

<210> 1 

<21i> 1197. 

<212> DMA" 

<213> BoittO sapiens 



<400> 1 

cgcatcgcat 

gcaccccaga 

accgcga a c a 

ttatcgtggg 

ggccagccag 

aacattaccc 

ttca-tcgctc 

aagct-ggoco 

ctggtgttct 

tgctccttgg 

cagaacat tt 

cagtctaccg 

cagggacttg 

atgctaggtg 

caacttgaga 

tggaccagcc 

tgctgtgt gc 
a^aggaatat 
rtccaact cc 



ggccagaagg 

ccgtggCggc 

ttt'C'crggtc. 

tttgatccct 

tagcgg^cgg 

cggagc*gl:ii 

tgtaccggct 

tcgtqGtcac 

^cgtggtgac 

cgctcagtga 

ccgacaactg 

ctgfetgtciac 

tgcatccttt 

tggtct^gcTL 

tcaaatatga 

ctgtgcacCa 

tggaagaaga 

tgggcaccat 

gatgatgtca 

atctgtaatc 



1.02 



cgg^gagcca 
gcctcgcctt 
actgagatcg 
gag-ir-tgctct 
tggocccgcg 
ctzcrcggctg 
gcjg.ipcgctc 
cggogtgctc 
ccgcagcaag 

gctggggggt 
aga ?etcctc 
taa aatgaag 
ggt^gcagtc 
cttcctatat 
^aagatctac 
aacgagctgt 
■tccatgttgt 
caa icaagat 
ccafctgtota 



<210> 
<211> 
<212> 
<213> 



774 
DNA 

Homo sapiens 



<400>. 2 

atgcaggcgc 

acgcgggagc 

ccgggacgcg 

tttggcaatg 

aacatctfcta 

gtcaccatgc 

gtgccatttg 

gtggaaaggc 

agggc-Cttca 

tggcacgtgc 

tgcttagaag 

atcctcttcc 



ttascattac 
agttcatcgc 
ccaagctggc 
ctctg^t'gtt 
tctgctcctt 
tccagaacac 

tccagtCtac 
accagggact 
caargctagg 
aacaacttga 
agtggaccag 
tcctgcctct 



gate 



gaggcgCCag 
agggs.agagc 
agtctcccag 
cctttccctc 
tcccgggagc 
ctgcgggacc 
gtctacaccc 
atictlicgccc 
gccatgcgca 
accttottct 

gC:tttC:afctt 
antatgacct 
tggcaata^a 
atcgtaggat 
gaaaaggaac 
accaccutca 
cattatgatg 
ccatatgatg 
gatttttgi^t 
tgcatttatg 



gaccctcgcg 
aagggaagaa 
tgctttggct 
gctgccccgc 
gcacagcaat 
acaacctgac 
cagagctgcc 
tggcgctctt 
ccgtcaccaa 
gcattcccgt 
gcaagatggt 
gcattgctgt 
ccaaccgaag 
cacccatgtg 
acatctgctg 
tccttgtcat 
gtg^cagtgg 
attgaataca 
at cgtgcaaa 
e^atgaaaact 



tggcgctcca 
ctttatttga 
tcccgcctct 
agatgcggat 
gcag'gC'^C't't 
gcgggegcag 
gggacgcgcc 
liggcaatgCC 
catcttratc 
caccatgctc 
gccatttgtc 
ggaaaggoac 
ggcttitcaca 
gcacgtgcaa 
cttagaagag 
cctctteetc 
tggctGt(3ti! 
gtaattttga 
ttattggatt 
tcaaaaa 



ccc ^gagcag 
tct jtaccgg 
cct ::gtgctc 
cta^gtggtg 
ggcgfctcagt 
ttcc3gacaac 
cgctgttgtg 
tgtgcatcct 
tgtjggtrtgg 

aaatat 

cac 
agaa 



ctgtg 
tgga 



ctgcgeccgc 
accggcgtgc 
acccgcagca 
gacctgctca 
tggctggggg 
acagaaatcc 
tttaaaatga 
ctggtggcag 
gacttcctat 
cagaagatct 
gaaacgagct: 



tgctgcggga 
tcgtctacac 
tcatcttcgc 
aggccatgcg 
tcaccttctt 
gtgcttiicat 
tcactatgac 
a^tggcaata 
tcstcgiiagg 
atgaaaagga 
acaccacctt 
gtcattatga 



ccacaacctg 
cccagagctg 
cctggcgcte 
caccgtcacc 
ctgcattccc 
ttgcaagatg 
ctgcattgct 
caccaaccga 
atcacccstg 
ac^acatctgc 
catccttgtc 
t ggtgacagt 



60 

120 
180 
240 
300 
360 
420 

540 

600 • 

660 

720 

780 

B40 

900 

950 

1020 

lOBO 

1140 

1197 



60 

120 

180 

240 

300 

360 

420 

480 

540 

€00 

660 

720 
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ggtggctctc tttgctgtgt gctgggcacc attccatgtt gteeatatga tgat 

<210> 3 

.<211> 25B 

5 ' <212> PRT 

<213> Homo sapiens 

<400> 3 

Met Gin AXa Leu Asn lie. Thx Pro Glu GXn Phe Ser Arg Leu Leu Arg 
10 1 5 10 

Asp His Aan Leu Thr Arg Glu Gin Phe ^le Ala Leu Tyr Arg Leu Arg- 
20 25 30 

15 Pro L6U val Tyr Thr Pro Glu Leu Pro Gly Arg Ala Lys Leu Ala Leu 
35 40 45 



20 



35 



50 



Val Leu Thr Gly Val Leu lie Phe Ala Leu Ala Leu Phe Gly Asn Ala 

50 5 5 eo 

Leu val Phe Vvr Val Val Thr Arg Ser Lys Ala Met Arg Thr Val Thr 

63 ^ 70 75 50 



Asn lie Phe lie Cvs Ser Leu Ala Leu Ser Asp Leu- Leu lies Thr Phe 
25 B5 90 

Phe Cys lie Pro Val Thr Met Leu Gin A^n lie S^n Asp Asn Trp Leu 
100 105 • ' 110 

30 Gly Gly Ala Phe He Cys Lys Met V^l E^o* Phe val Gin Ser Thr Ala 
lis 120 "• • 125 



Val Val Thr Qlu lie Leu Thr Met Thr Cys He Ala Val Glu Arg His 
130 135 140 

Gin Qly Leu Val Bis Pro Phe ^Lys Met Lys Trp Gin Tyr Thr Asn Arg 
145 150 155 160- 



Arg Ala Phe Thr Met Leu Gly Val Val Trp Leu V^l Ala Val lis Val 
•40 1€5 170 17.5 

Gly Ser Pro Mec Trp His Val Gin Gin Leu Glu He Lys Tyr Asp Phe 

190 185 190 

45 Leu Tvr Glu Lys Glu His He Cys Cys ieu^Glu Glu Trp Thr Ser Pro 
195 200 205 



Val His Gin Lys He Tyr Thr Thr Phe He Leu Val He Leu Phe Leu 
210 215 220 

Leu Pro Leu Met Glu Glu Glu Thr Ser Cy© His Tyr Asp Gly Asp Ser 
225 230 235 240 



Giv GXy Ser Leu Cys Cys Val Leu Gly Thr He Pro Cys Cys Pro Tyr 
55 - 245 250 255 

Asp Asp 



774 
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<210> 
<211> 
<212> 
5 <212> 



4 

774- 
DNA 

Mus itruSCUlUS 



10 



IS 



20 



25 



<400> 5 
atgcaggC^C 
act cgggaac 
cccgcgcgcg 
tttggcaact 
aacatcttca 
gtcBcgatgc 
gtgcccttcg 
Cftitgagaggc 
agggctttca 
t ggcacgt ac 
tgt ttggaag 
^tcctcfctcc 
ggtggctctc 



rcaacatcac 
agttcattca 
ctaaactogc 
ctctggt cat 
tctgctctct 
tccagaacat 
tccagtccac 
accaaggact 
caatcttggg 
aacgcctcga 
agtgggccag 
t cctgccgct 
ttcgctgcgt 



cgcggagcag 
tcgctatggg 
ctttgcgctg 
ctatgtggtg 
ggcactcagt 
ctccgacaag 
tgctgttgtg 
catccatcct 
tgtggt ctgg 
gattaagtat 
ccccatgcac 
tgtggaagaa 
gctgggcacc 



ttttcccggc 
ctgcgaccgc 
gctggagcac 
acccgcagca 
gatctgctca 
tggctgggtg 
acggaaatcC 
tttaaaatga 
ttggcagcca 
gactt cctct 
cagagaatct 
gaagcgggct 
tttccatgtt 



<210> 5 

<211> 253 

<212> PRT 

<213> Mus iriuscuius 



tgctgagcgc 
tggtctacac 
tcstttttgc 
aggccatgcg 
ttgccttctt 
gtgccttcat 
tcaccatgaQ 
agtggcagta 
tcsitcgiiagg 
atgagaaaga 
acaccaco'C'C 
gtcgttatga 
gttcacatga 



gcacaacctg 
tccggagctg 
qiCtggcgctc 
caccgtcacc 
ctgcatcccc 
Ctgc*^^gatg 
ttgcatcgct 
cactacccga 
atcacccatg 
SLC^tgtctgc 
catQctcgtc 
tggi:gac*igt 
tggt 



60 

12D 

130 

240 

300 

360 

420 

480 

540 

600 

660 

720 

774 



30 



<:400> 5 

Met Gin Ala Leu A«n lie Thr Aia Glu i51n Phe Ser Arg Leu Leu Ser 
1 5 10 15 

Ala Eis Asn Leu TJir A^g Glw Gin Phe lie His Arg Tyr Gly Leu Arg 
20 25 30 



Pro Leu Val Tyr Thr Pro Glu Leu Pro Ala Arg Ala J-^y^ Leu Ala Phe 
35 35 iip 45 

Ala Leu Ala Gly Ala Leu lie Phe Ala Leu Ala Leu Ph$ Gly Asn Ser 
50 ' 55 60 

40 Leu Val lie Tyr Val Val Thr Arg Ser Lys Ala Met A^rg Thr Val Thr 
65 70 75 80 



45 



Asn lie Phe He Cys Ser Leu Ala Leu Ser Asp Leu Leu Ala Phe 

flS 90 95 

Phe Cys He Pro Val Thr Met Leu Gin Aen He Ser Asp Lys Trp Leu 
100 103 110 



Gly Gly Ala Phe He Cys Lys Met Val Pro Phe Val Gin Ser Thr Ala 
50 115 120 125 

Val Val Thr Glu He Leu Thr Met ^hr Cys He Ala Val Glu Arg His 
130 135 140 

55 Gin Gly Leu XI ^ His Psro Ph© Lys Met Lys XXp Gin Tyr Thr Thr ArQ 
145 150 ISS ISO' 



Arg Ala Phe Thr He Leu Gly Val Val Trp Leu Ala Ala He lie Val 
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r 



95 



165 



170 



175 



Gly Ser Pro Met Trp His Val Gin Arg Leu Glu 11« Ly5 Tyr Asp Phe 
ISO 185 190 

Leu Tyr Glu Lys Gla His Val Cys Cya Lqu Glu Glu T,rp Ala Ser Pro 

195 200 205 



10 



Met ais Gin Arg Jl^ Tyr Thr XKr Phe lie Leu Val He Leu Phe L^u 
210 215 220 



15 



Leui Pro L©u Val Glu 61u Glu Ala Gly Cys Arg Tyr Asp Gly Asp Sex 

225 230 235 240 

Gly Gly Ser Leu Arg Cys Val Leu Gly Thr Phe Pro Cys Cys Ser His 

245 250 255 



Asp Gly 



20 



25 



30 



35 



40 



<210> 
<211> 
<212> 
<213> 



6 

B53 
DNA 
Mus 



laus cuius 



<400> 6 
ctctgcactg 

cgcacaacct 
ctccggagcit 
ccctggcgct 
gcaccgtcac 
t ct gcatccc 
tctgcaagat 
cttgcatcgc 
acactacGcg 
gatcacccat 
aacatgtctg 
tcatcc'tcgt 
atgg^tga.cag 
atggttgagt 



tcacc^agagc 
catgc^ggcg 
gactc^i^gaa 
gcccgcgcgc 
atttggcaac 
caacstcttq 
cgtcacgatg 
ggtgcccttG 
tgttgagagg 
aagggctttc 
gtggcacgta 
ctgtttggaa 
catcctcttc 
tggtggctct 



cttagscttg 
ctcaacat ca 
cagttc^ittc 
gctaaactgg 
tctctggtca 
atctgctctc 
ctccagaaco. 
gtcca-gtcca 
caccaaggac 
ac^^tcttgg 
caacgcctcg 
gagtgggcca 
ctcctgccgc 
cttcgctgcg 



gaacagccag 
ccgcggagca 
atcgctatgg 
cctttgcgct 
tctatgtggt 
tggcactcag 
tet ccgacaa 
ct gct^gtrgt 
tCB-t ccatoc 
gtgtggtctg 
agattaagta 
gccccatgca 
ttgtggaaga 
tgctgggcac 



agcaggaggc 
gttttcccgg 
gctgcgaccg 
ggctggagca 
gacccgcaga 
tgatctgctc 
gtggctggg'C 
gacggaaatc 
tf ttaaaatg 
gttggcagCC 
tgacttcctc 
coagagaatc 
agaagcgggc 
Qtttccatgt 



tggcagg^ct 
ctgctgagcg 
c-tggtct^ca 
ctcatttttg 
aaggccatgc 
attgccttct 
ggtgccttca 
ctcaccatga 
aagtggcagt 
atcatcgtag 
tat-gagaaag 
tacaccacct 
tgtcgttatg 
tgttcacatg 



60 

120 

180 

240: 

3Q0 

360 

420 ■ 

480 

540 

600 

660 

720 

780 

B40 

853 
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7tm 1 62227 
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